Se^>ching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-330235 
(43)Date of publication of application : 19.11.2003 



(SDlntCI. 


G03G 15/00 






G03G 15/08 






G03G 15/16 






G03G 21/00 




(21)Application number : 2002-139530 


(71)Applicant : 


SEIKO EPSON CORP 


(22)Date of filing : 1 5.05.2002 

' - ' •". : - — — — Tr~-i= — : — ■ — — - — 


(72)Inventor : 


NAKAZATO HIROSHI 
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(57)Abstract 

PROBLEM TO BE SOLVED: To enhance the stability of image quality by 
estimating a point of time necessitating an image forming condition 
control taking into consideration of the consumption of developer and 
how to consume the developer and deciding that it is a timing of 
performing the image forming condition just when the estimated point of 
time comes. 

SOLUTION: The off-dot number as the number of pixels other than the 
pixels to which toner sticks among writing pixel data to be transmitted 
to a laser light source 51 so as to form an electrostatic latent image on 
a photoreceptor is counted by a dot counter 118. The off^dot number is 
integrated by a CPU 111, then, the integrated value is stored in the 
prescribed area of a RAM 1 13. It is decided by the CPU 1 1 1 that it is a 
timing of performing the image forming condition control just when the 
integrated value reaches a prescribed value. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daioages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. »**» shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In image formation equipment equipped with an image formation means to form an image on image 
support according to the image formation conditions beforehand set up using the developer, and an imprint 
means to imprint said image formed on said image support to an output media The criteria image beforehand set 
up on said image support by detection means to detect the image on said image support, and said image 
formation means is made to form. The image formation condition control means which adjusts setting out of said 
image formation conditions according to the result as which this criteria image was detected by said detection 
means, the off dot which carries out counting of the number of off dots which is the number of pixels other than 
the pixel which constitutes formed on said image support — counting — with a means said off dot — 
counting — with an addition means to integrate said number of off dots by which counting was carried out with 
the means Image formation equipment characterized by having an image formation conditional-control timing 
judging means to judge with the activation timing of said image formation condition control means when the 
integrated value computed by said addition means reaches the predetermined value set up beforehand. 
[Clairn 2] said off^dot — counting — a means with a 1st storage means to memorize the total number of pixels 
contained in each image formation possible range for every size of the image formation possible range 
corresponding to the magnitude of said output media It has a means, the on-dot which carries out counting of 
the number of on-dots which is the number of the pixels which constitute **** formed on said image support — 
counting — Said image formation means extracts the total number of pixels corresponding to the image 
formation range of the image under formation on said image support from said 1st storage means, said on-dot 
from the extracted total number of pixels — counting — the image formation equipment according to claim 1 
characterized by making into said number of off dots the value which subtracted said number of on-dots by 
which counting was carried out with the means. 

[Claim 3] said off dot — counting — a means with a 2nd storage means to memorize the total number of pixels 
contained in the maximum image formation range which can be formed on said image support It has a means, the 
on-dot which carries out counting of the number of on-dots which is the number of the pixels which constitute 
^^9fic^ formed on said image support — counting — until the image formation to said maximum image formation 
range on said image support by said image formation means is completed — said on-dot — counting — said 
number of on-dots by which counting was carried out with the means Image formation equipment according to 
claim 1 characterized by making into said number of off dots the value subtracted from said total number of 
pixels memorized by said 2nd storage means. 

[Claim 4] It is image formation equipment according to claim 1 to 3 which is further equipped with the refresh 
control means which recovers the fatigue condition of said image formation means, and is characterized by 
performing said refresh control means in advance of activation of said image formation condition control means 
by forming a predetermined image on said image support 

[Claim 5] In the image formation approach which imprinted said image which formed the image according to the 
image formation conditions beforehand set up on image support using the developer, and was formed on said 
image support to the output media The image formation conditional-control process of adjusting setting out of 
said image formation conditions according to the result of having made forming the criteria image beforehand set 
up on said image support, and having detected this criteria image as the detection process which detects the 
image on said image support in said detection process, the off dot which carries out counting of the number of 
off dots which is the number of pixels other than the pixel which constitutes **** formed on said image support 
counting — with a process said off dot — counting — with the addition process which integrates said 
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number of off dots by which counting was carried out in the process The image formation approach 
characterized by having the image formation conditional-control timing judging process judged to be the 
activation timing of said image formation conditional-control process when the integrated value computed in said 
addition process reaches the predetermined value set up beforehand. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation technique of electrophotography methods, 

such as a printer, a copying machine, and facsimile apparatus. 

[0002] 

[Description of the Prior Art] Expose an electrified photo conductor with an exposure means conventionally, and 
an electrostatic latent image is formed in the photo conductor concerned Make a toner adhere to this 
electrostatic latent image with a development means, and a toner image is formed. The image formation 
equipment of the electrophotography method which imprints this toner image to a transfer paper, and obtained 
the predetermined image is known, and it considers as the equipment which enables especially formation of a 
color picture. The image formation equipment which imprinted the secondary toner image which imprinted the 
primary toner image formed in the photo conductor to the medium transfer medium, and was imprinted by the 
medium transfer medium to the transfer paper is known. In case a color picture is formed, sequential formation 
of the toner image of two or more colors is carried out at a photo conductor, and he forms in a medium transfer 
medium the color toner image which the toner image of two or more colors piled up by imprinting the 1st order 
to a medium transfer medium for every formation of the toner image of each color, and is trying to obtain a color 
picture with this image formation equipment by imprinting the 2nd order of that color toner image to a transfer 
paper In the image formation equipment which is not equipped with a medium transfer medium, only a photo 
conductor will have a function as image support, and. in addition to a photo conductor, a medium transfer 
medium will also have a function as image support with image formation equipment equipped with the medium 
transfer medium. 

[0003] With such image formation equipment of an electrophotography method In order to make it the quality of 
the image obtained by the transfer paper not deteriorate conventionally As indicated by JP.7-1 11 591. B for 
example, for every predetermined imprint number of sheets or predetermined operating time the criteria image 
set up beforehand — image support (the former equipment — a photo conductor — ) Form in a medium transfer 
medium with the latter equipment, and the concentration of this criteria image is detected. It is made to perform 
the image formation conditional control which adjusts the set point of image formation conditions, such as 
primary imprint bias impressed to the electrification bias impressed to a photo conductor based on the detection 
result, the development bias impressed to a development counter, or a medium transfer medium. 
[0004] 

[Problem(s) to be Solved by the Invention] However, change of the optimal image formation conditions in image 
formation equipment In order to be influenced [ bigger ] to the consumption of a developer (toner), or the 
consumptive method than imprint number of sheets and the operating time. In performing an image formation 
conditional control uniformly for every predetermined imprint number of sheets or predetermined operating time 
like before The debasement of the transfer picture by an image formation conditional control not being 
performed was caused, and even when adjustment of the set point was unnecessary, there was a possibility that 
lowering of the throughput by an image formation conditional control being performed might be caused, until the 
above-mentioned imprint number of sheets and the operating time passed, even if adjustment of the set point 
was needed. 

[0005] If this invention was made in view of the above, presumes the event of an image formation conditional 
control being needed in consideration of the consumption of a developer, or the consumptive method, and it 
reaches when [ the ] it presumes, it will aim at offering the image formation equipment and the approach that 
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image quality stability is high by judging with the activation timing of an image formation conditional control. 

[MM^ns for Solving the Problem] In order to attain the above-mentioned object, invention according to claim 1 In 
image formation equipment equipped with an image formation means to form an image on image support 
according to the image formation conditions beforehand set up using the developer, and an imprint means to 
imprint said image formed on said image support to an output media The criteria image beforehand set up on 
said image support by detection means to detect the image on said image support, and said image formation 
means is made to form. The image formation condition control means which adjusts setting out of said image 
formation conditions according to the result as which this criteria image was detected by said detection means, 
the off dot which carries out counting of the number of off dots which is the number of pixels other than the 
pixel which constitutes **** formed on said image support — counting — with a means said off dot — counting 
— with an addition means to integrate said number of off dots by which counting was carried out with the means 
When the integrated value computed by said addition means reaches the predetermined value set up beforehand, 
it is characterized by having an image formation conditional-control timing judging means to judge with the 
activation timing of said image formation condition control means. 

[0007] the number of off dots which is the number of pixels other than the pixel which constitutes **** formed 
on image support according to this configuration — an off dot — counting — when counting is carried out by 
the means, this number of off dots by which counting was carried out is integrated by the addition means and 
the integrated value computed by this addition means reaches the predetermined value set up beforehand, it is 
judged with the activation timing of an image-formation condition control means by the image-formation 
conditional-control timing judging means. And if actuation of an image formation condition control means is 
performed, the criteria image beforehand set up on image support by the image formation means will be formed, 
and setting out of image formation conditions will be adjusted according to the result as which this criteria image 
was detected by the detection means. , . j , ■ * 

[0008] It is integrating the number of off dots which is proportional to the amount of the developer which is not 
consumed mostly from a developer's deteriorating when a developers is not consumed here, and an image 
formation conditional control being needed, and when presumption at the time of an image formation conditional 
control being needed is attained and the integrated value of the number of off dots reaches a predetermined 
value, it is judging with the activation timing of an image formation conditional control, and an image formation 
conditional control will be performed with sufficient timing. u- u ■* 

[0009] In addition. **♦* formed on image support means the image which consists of a pixel in which it adheres 
to a developer in the Image formed on image support. Therefore, pixels other than the pixel which constitutes 
**** formed on image support mean the pixel in which it does not adhere to a developer in the image formed on 
image support. Moreover, shortly after being judged with activation timing, you may perform, but while performing 
image formation of two or more sheets continuously, for example, after the image formation of a series of is 
completed, it may be made to perform actuation of an image formation condition control means. 
[0010] moreover, said off-dot — counting — a means with a 1st storage means to memorize the total number of 
pixels contained in each image formation possible range for every size of the image formation possible range 
corresponding to the magnitude of said output media It has a means, the on-dot which carries out counting of 
the number of on-dots which is the number of the pixels which constitute **** formed on said image support — 
counting — Said image formation means extracts the total number of pixels corresponding to the image 
formation range of the image under formation on said image support from said 1st storage means, said on dot 
from the extracted total number of pixels — counting - good (claim 2). though the value which subtracted said 
number of on-dots by which counting was carried out with the means is made into said number of off dots. 
[001 1] the number of on-dots which is the number of the pixels which constitute **** which the total number of 
pixels which is contained in each image formation possible range for every size of the image formation possible 
range corresponding to the magnitude of an output media according to this configuration is memorized by the 
1st storage means, and is formed on image support — an on-dot — counting — counting is earned out by the 
means. And the total number of pixels corresponding to the image formation range of the image under formation 
on image support is extracted from the 1st storage means by the image formation means, the number of on dots 
is subtracted from the total number of pixels, and the number of off dots is called for. It is carrying out counting 
of the number of on-dots, since it becomes a value mostly proportional to the consumption of a developer, the 
number, i.e., number of on-dots, of the pixel which constitutes **** formed on image support, for example, it 
becomes possible to presume the consumption of a developer. 
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[001 2] moreover, said off dot — counting — a means with a 2nd storage means to memorize the total number of 
pixels contained in the maximum image formation range which can be formed on said image support It has a 
means, the on-dot which carries out counting of the number of on-dots which is the number of the pixels which 
constitute formed on said image support — counting — until the image fonnation to said maximum image 
formation range on said image support by said image formation means is completed — said on-dot — counting - 
- said number of on-dots by which counting was carried out with the means It is good though the value 
subtracted from said total number of pixels memorized by said 2nd storage means is made into said number of 
off dots (claim 3). 

[0013] the number of on-dots which is the number of the pixels which constitute «*** which according to this 
configuration the total number of pixels contained in the maximum image formation range which can be formed 
on image support is memorized by the 2nd storage means, and is formed on image support — an on-dot — 
counting — counting is carried out by the means, until the image formation to the maximum image formation 
range on the image support by the image formation means is completed here — an on-dot — counting — let 
the value by which the number of on-dots by which counting was carried out with the means was subtracted 
from the total number of pixels memorized by the 2nd storage means be the number of off dots. The number of 
pixels which constitutes **** formed on image support i.e., the number of on-dots. is carrying out counting of 
the number of on-dots, since it becomes a value mostly proportional to the consumption of a developer, for 
example, it becomes possible to presume the consumption of a developer. Moreover, since the total number of 
pixels contained in the maximum image formation range which can be formed on image support is used, even 
when the transfer paper of arbitration sizes, such as an envelope of non-standard-size size, is used as an output 
media, for example, the number of off dots serves as a value reflecting the amount of the developer which is not 
consumed. 

[0014] Moreover, invention according to claim 4 is further equipped with the refresh control means which 
recovers the fatigue condition of said image formation means by forming a predetermined image on said image 
support, and said refresh control means is characterized by performing in advance of activation of said image 
formation condition control means. 

[0015] An image formation means supplies a developer to a developing roller (development sleeve) from the 
container which holds a developer. In being a thing including the development means constituted so that 
thickness of the layer of the developer formed on a developing roller might be made regularity with a regulation 
blade Although a possibility that filming which is the phenomenon which the external additive and the developer 
Itself of a developer fix on the front face of a developing roller or a regulation blade when the developer which 
piles up in the same part within a container, without being consumed increases may occur will increase if image 
formation with the above-mentioned low ratio continues According to the above-mentioned configuration, when 
a predetermined image is formed in image support of a refresh control means, forcible consumption of the 
developer will be carried out, stagnation of the developer within a container is canceled, and image quality 
degradation by generating of filming is beforehand prevented by this. Furthermore, since this refresh actuation is 
performed in advance of an image formation conditional control, an image formation conditional control can be 
performed in the condition with the more ideal condition of an image formation means. 
[0016] Moreover, said image which invention according to claim 5 formed the image according to the image 
formation conditions beforehand set up on image support using the developer, and was formed on said image 
support is set to the image formation approach imprinted to the output media. The image formation conditional- 
control process of adjusting setting out of said image formation conditions according to the result of having 
made forming the criteria image beforehand set up on said image support, and having detected this criteria image 
as the detection process which detects the image on said image support in said detection process, the off dot 
which carries out counting of the number of off dots which is the number of pixels other than the pixel which 
constitutes **** formed on said image support — counting — with a process said off dot — counting — with 
the addition process which integrates said number of off dots by which counting was carried out in the process 
When the integrated value computed in said addition process reaches the predetermined value set up 
beforehand, it is characterized by having the image formation conditional-control timing judging process judged 
to be the activation timing of said image formation conditional-control process. 

[0017] Counting is carried out in a process, the number of off dots which is the number of pixels other than the 
pixel which constitutes **** formed on image support according to this configuration — an off dot — counting - 
- This number of off dots by which counting was carried out is integrated in an addition process, and when the 
integrated value computed In this addition process reaches the predetermined value set up beforehand, in an 
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image formation conditional-control timing judging process, it is judged with the act.vat.on ^'^^^S O^ ^^J^^f^ 
formation conditional-control process. And if actuation of an image formation cond.tK)naHcontrol process .s 
performed, the criteria image set up beforehand will be formed on image support, and setting of -'^^ge 
formation conditions will be adjusted according to the result as which this cntena image was detected in the 

tmmt -^Zle^^^^^ the number of off dots which is proportional to the amount of the developer which is not 
consumed mostly from a developer's deteriorating when a developer's is not consumed here. '"^ 
formation conditional control being needed, and when presumption at the time of an image formation conditional 
control being needed is attained and the integrated value of the number of off dots reaches a predetermined 
value, it is judging with the activation timing of an image formation conditional control, and an image formation 
conditional control will be performed with sufficient timing. . ^ , ... u :+ «^h«..oe 

[0019] In addition. **** formed on image support means the image which consists of a pixel in which it adheres 
to a developer in the image formed on image support. Therefore, pixels other than the pixel which ^ons^^es 
**** formed on image support mean the pixel in which it does not adhere to a developer in the image ^onn^^J^ 
image support Moreover, shortly after being judged with activation timing, you may perform, but while performing 
image formation of two or more sheets continuously, for example, after the image formation of a series of is 
completed, it may be made to perform actuation of an image formation conditional-control process. 

[Embodiment of the Invention] (The 1st operation gestalt) With reference to dravmsA " 

configuration of the printer which is the 1st operation gestalt of the image formation equipment <:<>"°«'^'"ej^^ 
invention is explained first Drawing in which drawingj. shows the internal configuration f ^^^'^ P""^^^' ^^^^^^^^^ 
diagram in which drawing 2 shows the electric configuration of this printer, and drawing^ are the development 
views of a medium imprint belt. . fr^\ ^^a ui^^i^ fu^ 

[0021] This printer piles up the toner of four colors of yellow (Y). a Magenta (M). cyanogen (C) and black (K). 
and a full cobr image is formed or it forms a monochrome image only using the toner o black (K). According to 
the control signal from this main control section 100. the engine control section ^ P^-^^^^^^^ 
engine section 1. and this printer will carry out the printout of the image corresponding to above m wd 
picture signal to the transfer paper 4 conveyed from the sheet paper cassette 3 arranged under the body 2 of 
equipment if the printing command signal which includes a picture signal from external devices, such as a host 
computer, is given to the main control section 100. <a xu * ^. 

[0022] The above-mentioned engine section 1 Is equipped with the photo conductor unit 10. the rotary 
development section 20. the medium Imprint unit 30. the fixation unit 40. and the exposure unrt 50- ^h's photo 
conductor unit 10 is equipped with a photo conductor 11. a live part 12. and the cleaning section 13. Th* rotary 
development section 20 Yellow development unit 2Y in which the yellow toner was held Magenta devebpmerrt 
unit 2M In which the Magenta toner was held. It has black development unit 2K m which cyanogen development 
unit 2C In which the cyanogen toner was held, and a black toner were held. The medium imprint unit 30 It has 

medium imprint b Jt 31 the vertical-synchronization sensor 32. the belt cleaner 33. the 34 or seconda^ gate 
roller pair imprint roller 35. the motor 36 for photo conductor actuation, etc. The seven above-mentioned units 
10. 2Y. 2M. 20. 2K. 30. and 40 are constituted free [ attachment and detachment ] to the body 2 of equipment 

[OoSrihls printer forms in the medium imprint belt 31 the criteria image for un-imprinting set up beforehand, 
detects the concentration of that criteria image, and performs the image formation conditional <^^"trol whch 
adjusts the set point of image formation conditions based on that detection result Although it should be earned 
out when judged with this image formation conditional control having changed, so that the process condition of 
image formation needed readjustment degradation of the toner in the condition, especially each development 
units 2Y 2M 20, and 2K of the rotary development section 20 has the largest effect on change of the process 
condition of that image formation. The front face of a toner is deleted and an electrification P^P^J^V 'tJ'^^J^ 
that it is always rubbed within the development unit and the time amount becomes long, in order that it may hold 
a required charge, in case a toner develops an electrostatic latent image That is. the degradation wiHprogres^^ 
so that long duration friction continues being carried out within the development units 2Y. 2M, and 2C and ZK. 
without presenting development with a toner. . r 4. 

[0024] Therefore, the degradation degree of a toner can be presumed by getting to know the amount of toners 
with which development is not presented. Then, this printer presumes the degradation de^ee of a toner in 
counting and integrating the number of off dots which is the number of pixels other than the pixel which 
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constitutes and if that integrated value reaches the predetermined value set up beforehand, he is trying to 

judge it to be the activation timing of an image formation conditional control so that it may mention later. 
[0025] The photo conductor 1 1 of the photo conductor unit 10 is in the condition that the body 2 of equipment 
was equipped with the seven above-mentioned units 10, 2Y, 2M. 2C, 2K, 30. and 40. and rotates in the direction 
of an arrow head 5 by the motor 36 for photo conductor actuation, it is in contact with the medium imprint belt 
31, and this contact location is set as the primary imprint sections 14. Around this photo conductor 1 1, a live 
part 1 2, the rotary development section 20, and the cleaning section 1 3 are arranged along that hand of cut 5, 
respectively. 

[0026] A live part 12 is equipped with the wire electrode with which the predetermined high tension generated by 
the electrification bias generation circuit 114 is impressed, for example, by corona discharge, is charged in 
homogeneity in the peripheral face of a photo conductor 11, and has a function as an electrification means. The 
live part 1 2 in the hand of cut 5 of a photo conductor 1 1 is the upstream immediately, and the cleaning section 
13 is arranged at the downstream of the primary imprint sections 14, fails to scratch the toner which remains to 
the peripheral face of a photo conductor 1 1 after the primary imprint of the toner image from the photo 
conductor 1 1 to the medium imprint belt 31 by the cleaning blade, and cleans the front face of a photo 
conductor 1 1. 

[0027] The exposure unit 50 is equipped with the laser light source 51 which consists of semiconductor laser, 
the polygon mirror 52 which reflects the laser beam from this laser light source 51, the polygon motor 53 which 
carries out revolution actuation of this polygon mirror 52. the lens section 54 which converges the laser beam 
reflected by the polygon mirror 52. two or more reflective mirrors 55. the horizontal synchronization sensor 56. 
etc. The laser beam 57 which was reflected by the polygon mirror 52 and injected through the lens section 54 
and the reflective mirror 55 is scanned in the front face of a photo conductor 1 1 to a main scanning direction (it 
is a vertical direction to the space of drawin g 1 ), and forms the electrostatic latent image corresponding to a 
picture signal in the front face of a photo conductor 11. At this time, the synchronizing signal in a main scanning 
direction, i.e., a Horizontal Synchronizing signal, is obtained by the horizontal synchronization sensor 56. 
[0028] that to which the polygon motor 53 carries out revolution actuation of the polygon mirror 52 with the 
rotational speed set up beforehand, for example. 30,000rpm, (revolution per minute) at a high speed — it is — 
for example, an oil bearing — a high speed — it has a pivotable configuration, and if actuation is started and 
rotational speed reaches the above-mentioned setting^out rotational speed, a ready signal is sent out to 
CPU111. The exposure unit 50 has a function as an exposure means. 

[0029] The rotary development section 20 makes the toner of each color adhere to the above-mentioned 
electrostatic latent image, and develops it Yellow development unit 2Y of the rotary development section 20, 
Magenta development unit 2M, Cyanogen development unit 2C and black development unit 2K are prepared in 
the shaft center free [ a revolution ]. these development units 2Y, 2M, 2C, and 2K are arranged movable in two 
or more locations decided beforehand — having — a photo conductor 11 — receiving — the contact location of 
developing rollers (development sleeve) 20Y, 20M. 20C. and 20K, and alienation — it is arranged selectively in a 
location. And the development bias which superimposed the alternating current component on the dc component 
or the dc component is impressed by the development bias generation circuit 115, and the front face of a photo 
conductor 1 1 adheres to the toner of the color concerned from the development unit which is in a contact 
location to a photo conductor 11. The rotary development section 20 (development units 2Y, 2M, 2C, and 2K) 
has a function as a development means. 

[0030] Tension roller 31 A, driving roller 31 B, tension roller 31 C, and follower roller 31 D are built over the medium 
imprint belt 31 of the medium imprint unit 30. Tension roller 31 A is for making the medium imprint belt 31 
contact a photo conductor 11 certainly. Revolution actuation of the driving roller 31B is carried out with a photo 
conductor 1 1 by the motor 36 for photo conductor actuation. 

[0031] This medium imprint belt 31 consists of an endless belt with which the rectangular sheet object was 
joined together and formed at the joint 71 mostly, as shown in drawin g 3 . In drawin g 3 , an arrow head 72 shows 
a revolution driving direction, and the arrow head 73 shows the direction of a revolving shaft 
[0032] This medium imprint belt 31 has the imprint keepout area 75 and the imprint authorization field 76 while 
having the height 74 prepared in the end side (the inside of drawin g 3 , on) of the direction 73 of a revolving 
shaft the imprint keepout area 75 — the both sides of a joint 71 — it is set as the other end in the range of a 
predetermined dimension covering the direction 73 of a revolving shaft from the end, respectively. The imprint 
authorization fields 76 are fields other than imprint keepout area 75, it is set as the field of the rectangle except 
the end section and the other end of the direction 73 of a revolving shaft, and the primary toner image is 
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imprinted by this imprint authorization field 76. . . , ^ • -n ai 

[0033] As shown in drawing 3 (A), in the imprint authorization field 76. the .mpnnt of the toner .mage 77 of A3 
seal size which becomes the'revolution driving direction 72 with the direction of a long s»Je .s attamed 
Moreover, as shown in drawing 3 (B). division setting out of the imprint authonzat.on field 76 .s ^J^^^^J^^\ 
two sub fields 76A and 76B. and the two-sheet imprint of toner images, such as below A4 size, for example. A4. 
that becomes the revolution driving direction 72 with the direction of a shorter side by round of the medium 
imprint belt 31. A5. and 85 size, is attained. In addition, drawing^ (B) shows the toner image 78 of A4 size. 
[0034] Thus, the imprint authorization field 76 has larger size than A3 seal of the direction of a long side in the 
revolution driving direction 72. and has become the maximum image formation range which this impnnt 
authorization field 76 can form in the medium imprint belt 31. . -,„ , ,. u-a 

[0035] The vertical-synchronization sensor 32 is arranged at the end side of the direction 73 of a revolvmg shaft 
of the medium imprint belt 31 which consists of a photo interrupter which has the light-emittmg part Cfor 
example. LED) and light sensing portion (for example, photodiode) by which opposite arrangement was earned 
out and rotates, detects passage of a height 74. and outputs a detecting signal. The detecting signal outputted 
from this vertical-synchronization sensor 32 is used as a Vertical Synchronizing s.gna used as the criteria of 
Z image formation control by the engine control section 110. This vertical-synchronization sensor 32 reduces 
the effect by bending of the medium imprint belt 31 or shake, is stabilized and enables it to be arranged near the 
follower roller 310 and to detect a height 74 by this. • j r ^ „ i 

[0036] a belt cleaner 33 - the disjunction clutch for cleaners - the contact condition (the ms.de of drjwmg 1 . 
continuous line) to the medium imprint belt 31. and alienation - the condition (the inside '^J^^l^^ 
line) was arranged switchable. and fails to scratch the residual toner on the medium imprint belt 31 the state 
of contact. Contact and alienation of this belt cleaner 33 are performed to the imprint keepout area 75 of the 

mosTThi'^driiing forc^^ of the motor 60 for conveyance system actuation is transmitted by ON of a gate clutch, 
and revolution actuation of gate roller pair 34 is carried out the secondary imprint roller 35 - the disjunction 
clutch for secondary imprint rollers ~ the contact condition (the ins.de of ^mngj . continuous line) to the 
medium imprint belt 31. and alienation - a condition (the inside of pravm^ . broken Ime) .s sw^chedjhe 
predetermined secondary imprint bias generated by the secondary impnnt bias generation c.rcu.t 117 where the 
medium imprint belt 31 is contacted is impressed, this secondary imprint roller 35 makes a t''^;^^^'' P^P^^^^ . 
imprint the secondary toner image on the medium imprint belt 31. conveying a transfer paper 4. and the contact 
location concerned is set as the secondary imprint sections 37. ..... u u oi a *u» 

[0038] The roller-like bias impression member 38 is in contact with the medium imprint belt 31 and the 
predetermined primary imprint bias generated by the primary imprint bias generation circi^t 1 1 6 is '."['Pressed to 
this bias impression member 38. And the primary toner image on a photo conductor 11 will be imprinted by the 
medium Imprint belt 31 by this primary imprint bias. . ^, , ^ r- 

5039] ATransfer paper 4 corresponds to an output media, a live part 12. the exposure unit 50. the electrification 
bias generation circuit 114. the rotary development section 20. the development bias generafon ^^'^^^^^J' f^;^ 
the 38 or primary bias impression member imprint bias generation circuit 116 correspond to an image formatK)n 
means, the medium imprint belt 31 corresponds to image support, and the 35 or secondary secondary imprint 
roller imprint bias generation circuit 117 corresponds to an impnnt means. „ „o j 

[0040] The fixation unit 40 being equipped with a heating roller 41 and the applicat.on-ofuressure roller 42. and 
conveying a transfer paper 4 with rollers 41 and 42, it carries out heating fusion of the toner on a transfer paper 
4 is fixed to the transfer paper 4 concerned, and has a function as a fixation means. _ 
[0041] the upper part from the head (the inside of drawingj . right end) of a sheet paper cassette 3 - going 
the half moon-like pickup roller 61 and a feed roller pair - 62 arranges - having - the 34 or secondary gate 
roller pair imprint roller 35 and the fixation unit 40 ~ inserting -- ^^^her -- a conveyance roller pa^r - M and a 
blowdown roller pair ~ 64 is arranged and the conveyance way (the inside of drawjng 1 . alternate long and short 
dash line) of a transfer paper 4 Is formed of these. . r j n 

[0042] A pickup roller 61 is driven by the pickup solenoid, the heating roller 41 of the 34 or secondary feed roller 
pair pair [ 62 and gate roller ] imprint roller 35 and the fixation unit 40. and a conveyance roller pair - 63 and a 
blowdown roller pair — 64 is connected with the same motor 60 for conveyance system actuation through the 
driving force transfer device, respectively. If the motor 60 for conveyance system actuation reaches a 
predetermined rotational speed, it will output a ready signal, and a feed roller Pair - the f^"-" °f 

motor 60 for conveyance system actuation is transmitted by ON of a feed cluteh. and revolution actuation of 62 
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is carried out a transfer paper 4 — a blowdown roller pair — it is discharged by the delivery unit 6 prepared in 
the upper part of the body 2 of equipment by 64. 

[0043] The actuation display panel 7 is arranged in the top face of the body 2 of equipment This actuation 
display panel 7 is equipped with the display which consists of a liquid crystal display, for example while it is 
equipped with two or more actuation keys. 

[0044] The engine section 1 of the body 2 of equipment is equipped with the patch sensor 8 arranged in the 
location which counters further the part twisted around follower roller 31 D of the medium imprint belt 31, This 
patch sensor 8 consists of a reflective mold photosensor which has the light-emitting part (for example, infrared 
rays LED) and light sensing portion (for example, photodiode) which were located in a line, for example and have 
been arranged, receives the reflected light of the light injected towards the criteria image formed in the medium 
imprint belt 31 from the light-emitting part and sends out the light-receiving signal according to the 
concentration of the criteria image concerned to the engine control section 110. 

[0045] The main control section 100 is equipped with the image memory 103 for memorizing the picture signal 
given through the interface 102 which delivers and receives a control signal, and this interface 102 between 
CPU101 and the external device. If a printing command signal including a picture signal is received through an 
interface 102 from an external device, CPU101 is changed into the job data of a format suitable for directions of 
the engine section 1 of operation, and is sent out to the engine control section 110. 

[0046] The engine control section 110 is equipped with CPU111, ROM112, RAM1 13, etc. ROM112 memorizes the 
control program of CPU111 etc., RAM1 13 memorizes temporarily the result of an operation by control data and 
CPU111 of the engine section 1 etc.. and CPU111 stores in RAM1 13 the data about the picture signal sent from 
the external device through CPU101. 

[0047] CPU111 receives the reception and horizontal synchronization sensor 56 to Horizontal Synchronizing 
signal Hsync light-receiving [ Vertical Synchronizing signal Vsync ]-signal according to the concentration of the 
patch sensor 8 to reception and a criteria image from the vertical-synchronization sensor 32 as an input signal 
from the engine section 1. And CPU111 controls actuation of each part of the engine section 1 based on these 
input signals and control programs. 

[0048] That is, CPU1 1 1 sends out a control signal to the motorised circuit which drives the motor 36 for photo 
conductor actuation, and synchronizes and carries out revolution actuation of a photo conductor 11 and the 
medium imprint belt 31. Moreover, CPU1 1 1 sends out a control signal to the motorised circuit which drives the 
motor 60 for conveyance system actuation, controls conveyance of the transfer paper 4 from a sheet paper 
cassette 3, and conveys a transfer paper 4 at the same rate as the peripheral speed 81 of the medium imprint 
belt 31. 

[0049] Moreover. CPU111 sends out a control signal to the electrification bias generation circuit 114, and 
controls impression of the electrification bias by the live part 12. Moreover, CPU111 controls actuation of each 
part such as the development units 2Y, 2M, 2C, and 2K of the rotary development section 20. while it sends out 
a control signal to the development bias generation circuit 115 and controls impression of development bias. 
Moreover. CPU111 sends out a control signal to the disjunction clutch actuation circuit (graphic display 
abbreviation) which drives each disjunction clutch, and controls alienation and contact of the belt cleaner 33 to 
the medium imprint belt 31, and the secondary imprint roller 35. 

[0050] Moreover. CPU111 sends out a control signal to the secondary imprint bias generation circuit 117 which 
generates the primary imprint bias generation circuit 116 and secondary imprint bias which generate primary 
imprint bias, and controls impression of the primary imprint bias to the bias impression member 38. and 
impression of the secondary imprint bias to the secondary imprint roller 35. Moreover. CPU111 controls the 
content of a display of the display while receiving the content of actuation over the actuation key of the 
actuation display panel 7. 

[0051] Moreover. CPU111 generates write-in pixel data according to the picture signal sent from an external 
device through CPU101, and sends them out to a laser light source 51 through the dot counter 118 by making 
this generated write-in pixel data into a control signal. 

[0052] This dot counter 1 18 is the logical circuit which carries out counting of the number of off dots which is 
the number of pixels other than the pixel to which a toner adheres among the write-in pixel data sent to a laser 
light source 51 from CPU1 11 on real time, and counts all the numbers of off dots regardless of a color with this 
operation gestalt The above-mentioned write-in pixel data will form the electrostatic latent image of a photo 
conductor 11. the toner image (****) will be formed based on this electrostatic latent image, and the number of 
off dots by which counting is carried out with the dot counter 118 will express the number of pixels other than 
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fS05''3]totltrS?^^^^^^^ to the predetermined „ area of RAM113^ 

whenit Sration of one toner images (for example Y toner image C toner -"-^-^-^^^^^^^^^^ 
number of ofPdots by the dot counter 118 is decided, and .t .s made to memorize. That .s. CPU111 integrates 
the number of off dots, and stores the integrated value in RAM1 13. , • + u^i* ti 

[0054] Moreover. CPU 11 makes the criteria image set up beforehand form on the medium imprint belt 31 
^rfolsThe image-formation conditional control which adjusts the set point '7/;^°-^;^^^^ ^Je. 
based on the detection result of having detected this criteria image by the patch sensor 8. if the above 
men^oned inteSated value N reaches the predetermined value N1 set up beforehand, will be judged to be the 
Tct^Xn S o^^^^^^^^ i-age formation conditional control, and will set an image-formation 

S'rre:Cil?u%es with CPU1 1 1 permitting activation, if it does judge whether ac^^^^^^ 
formation conditional control is permitted and the printing command signal is not inputted from an external 
^evTce And" if udges with execute permission, the above-mentioned image formation conditional control w^l be 
J rformed. CPU1 1 Will reset the above-mentioned integrated value N to N= 0. if an image formation conditional 

foOsS T^^imagrw^^ which the above-mentioned criteria image consists of the poor image and line drawing 
S oT thrconcett^aln to which the field (patch) which has a predetermined configuration in Predete;^^^^^^ 
sTze was beforehand set with the toner of the color which were put in order and was beforehand set as each 
patcMs formed. [ two or more ] The above-mentioned image formation conditions are for example, 
electrification bias, development bias, and primary imprint bias with ^^is operatj^on gestalt __ 
r0057l the oatch sensor 8 — a detection means ~ corresponding — the dot counter 1 18 an ott dot 
hunting -- S^^^^^ a means, CPU111 corresponds to an image formation condition control means, an 

addition means and an image formation conditional-control timing judging means. 

moSrMoreover J^though R0M112 and RAM1 13 constitute the memory section this memory section may adopt 
thf memo^J of EEF^ROM or other gestalten. Since it is necessary to memorize the integrated value of the 
num"ff do^^^^^^^^^ even if a power source is turned OFF. it ^^ould just be equipped w^h the 

backup power supply, for example. Moreover, you may make it store the above-mentioned integrated value m 
n^nvoX memor;uch as EEPROM. for example, and a backup power supply becomes unnecessary in this 

[O0I9] Next, actuation of this printer is explained with reference to drawing^.4 . Drawing 4 is a timing chart which 
shows time amount change of the condition of each part of the engine section 1 • 

rOMQ] If the printing command signal which includes a picture signal from external devices such as a host 
cor^puter is given to the main control section 100. according to the control signal from this mam control section 
^00 the er^gi^e control section 110 will start actuation of each part of the engine section 1 . When not in 
Igreement w^th the s^ze the size of the transfer paper 4 currently loaded into the sheet paper cassette 3 is 
fnstruTted to be with the printing command signal at this time, the message which urges exchange of a sheet 
papercassette t^^^^^^^^^ Panel 7 is displayed. In addition, although considered as the Pnnter 

rqufpped w^rone sheet paper cassette 3 in d_rawing 1 , what was not restricted to this but was equipped with 

two or more sheet paper cassettes may be used. „ x • ^v»«.to^ ...i+h +h*. 

[0061] When in agreement (or the cassette which holds the transfer paper 4 of the s-ze d.rected with the 
nrintLg comn^^n^ in the inside of two or more sheet paper cassettes is contained) with the size the size 

o r tranTfTr paper4 currently loaded into the sheet paper cassette 3 is instructed to ^ith the pn^^^^^ 
;ommand sienal as shown in drawing 4 . the motor 60 for conveyance system actuation is first turned ON at 
t^rTdtv trThen if a ?ea^^ signal is outputted to time of day t2 from the motor 60 for conveyance system 
rtu^on'Vnie acTuaLT^^^^ for photo conductor actuation will be started, the medium impnnt belt 

31 S driVe with the predetermined peripheral speed SI and Vertical Synchronizing signa Vsync wHI be 
outTutted periodically actuation of the polygon motor 53 is started. And if a ready signal is outputted to time of 
ZSto^Z lZon motor 53 It is effectively received from following Vertical Sv-h-jzing -^^^^^^ 
«nd the front face of a photo conductor 1 1 is charged in homogeneity by the live part 1 2. The electrostatic 
bttnt fmag^a "ordtg to the above-mentioned picture signal is formed in the front face of the photo conductor 

1 of re las^^^^ ll from the exposure unit 50. This electrostatic latent image is developed by the otary 
development section 20. a toner image is formed, and the 1st order of this toner image is imprinted on the 
medium imprint belt 31 in the primary imprint sections 14. 
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[0062] That is, the medium imprint belt 31 rotates by actuation of the motor 36 for photo conductor actuation, 
and Vertical Synchronizing signal Vsync is outputted to time of day t4, t5, t6, and t7, respectively. Development 
bias is turned ON. while the image demand signal Vreq is outputted after predetermined time T1 from the falling 
event of each Vertical Synchronizing signal Vsync and formation of the electrostatic latent image corresponding 
to a picture signal is started in response to falling of this image demand signal Vreq. 

[0063] and the time of day t4, t5. t6. and t — the development unit of the rotary development section 20 is 
switched for every seven, and the toner image of each color is formed in a photo conductor 11. and is imprinted 
by the primary medium imprint belt 31 one by one. during this period — the secondary imprint roller 35 — the 
medium imprint belt 31 — receiving — alienation — since it is in a condition, the toner image of each color is 
piled up on the medium imprint belt 31. Development bias is turned OFF after the predetermined time T2 
beforehand decided with transfer paper size from the falling event of each Vertical Synchronizing signal Vsync of 
time of day t4. t5, t6, and t7. By this, the toner images Y, 0. M. and K put on the imprint authorization field 76 of 
the medium imprint belt 31. 

[0064] on the other hand, the transfer paper 4 of the maximum upper layer of the transfer paper bundle by which 
the laminating is carried out to the sheet paper cassette 3 takes out with a pickup roller 61 — having — a feed 
roller pair — it conveys at a predetermined rate by 62 — having — a gate roller pair — nip is carried out to 34. 
and timing is doubled with the toner image on the medium imprint belt 31. and a gate clutch turns ON — having 
— a gate roller pair — a transfer paper 4 is conveyed towards the secondary [ 34 to ] imprint section 37. 
[0065] And the disjunction clutch for secondary imprint rollers is turned ON after predetermined time from the 
time of day t8 which it is at the falling event of Vertical Synchronizing signal Vsync, and the secondary imprint 
roller 35 contacts the medium imprint belt 31, then impression of the secondary imprint bias from the imprint 
bias generation circuit 116 to the secondary imprint roller 35 is turned ON at the time of day t9 after 
predetermined time from time of day t8. The color toner image which the toner images Y, 0, M, and K currently 
imprinted by the primary imprint authorization field 76 of the medium imprint belt 31 piled up by this is imprinted 
by the transfer paper 4. 

[0066] A gate clutch is made the OFF after taking out of a transfer paper 4, and impression time amount T3 of 
secondary imprint bias is beforehand set up according to the size of a transfer paper 4. After impression of 
secondary imprint bias is turned OFF. the disjunction clutch for secondary imprint rollers is turned ON. and the 
secondary imprint roller 35 estranges from the medium imprint belt 31. And in the fixation unit 40, a toner image 
is fixed to the transfer paper 4 concerned, a transfer paper 4 being conveyed, a transfer paper 4 — further — a 
conveyance roller pair ~ it conveys by 63 — having — a blowdown roller pair — it is discharged by 64 at a 
delivery unit 6. 

[0067] After image formation termination, if the following printing command signal is not inputted, a live part 12 is 
turned OFF at the time of day tlO which it is at the falling event of Vertical Synchronizing signal Vsync. and 
primary imprint bias is turned OFF after predetermined time from time of day tlO. Subsequently The motor 36 
for photo conductor actuation starts a slowdown at the time of day t1 1 after predetermined time from time of 
day tlO. and while a laser light source 51 is turned OFF at the time of day t12 which the motor 36 for photo 
conductor actuation stopped, the motor 60 for conveyance system actuation is turned OFF. And the polygon 
motor 53 is turned OFF at the time of day t13 after standby-time T four (this operation gestalt for example, T- 
four= 30 seconds) beforehand set up from time of day t12. 

[0068] Next, the addition of the number of off-dots is explained with reference to drEwin p; 5 . Drawin g 5 is a 
timing chart which shows addition timing. 

[0069] Since the dot counter 118 carries out counting of the number of off dots on real time in case write-in 
pixel data are sent to a laser light source 51 from CPU1 1 1, it decides enumerated data to the timing which the 
writing of one toner image ends. Therefore, addition by CPU1 1 1 of the number of off-dots is performed for every 
termination of each picture signals Y1, 01, Ml, and K1 which constitute a color picture, and each picture signals 
K2 and K3 which constitute a monochrome image. And in the example of drawing 5 . when a picture signal K3 is 
completed and the number of off-dots is integrated, the integrated value has reached the predetermined value 
N1, and it will be judged with the activation timing of an image formation conditional control at this event. 
[0070] Next, with reference to dr.a\wig.6 , the addition procedure of the number of off-dots is explained. Drawing 
6 is a flow chart which shows this procedure. 

[0071] First, the integrated value N of the number of off-dots stored in the predetermined field of RAM1 13 is 
reset by N= 0 (#10). and if it is distinguished whether the enumerated data of the dot counter 1 18 were decided 
(#12) and it subsequently is not decided (It is NO at #12). it stands by until enumerated data are decided, as 
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above-mentioned drawing 5 explained. u ^* 

[0072] If the enumerated data of the dot counter 1 1 8 are decided (it is YES at #1 2), addition of the number of 
off dots will be performed (#14). And subsequently It is distinguished whether the '"^^f 

more predetermined values N (#16). If it is N<N1 (it is NO at #16). if it is return and N>=N1 (.t is YES at #16). it 
will judge to #12 with the activation timing of an image formation conditional control, an image formation 
conditional-control flag will be set to them (#18). and it will return to them #10. 

[0073] And when it is in the condition that the image formation conditional-control flag was set, for example, the 
printing command signal is not inputted and activation of an image formation conditional control is permitted, 
actuation of each part of the engine section 1 will be controlled by CPU111. and the above-mentioned image 
formation conditional control will be performed. . 
[0074] Next, with reference to drawing 7 . an example of an image formation conditional-control period is 
explained Drawing 7 is drawing showing an example of the relation of the number-of-sheets spacing and the 
number of off-dots per sheet (pixel ratio) which are judged to be the activation timing of the image formation 
conditional control when continuing forming the image of A4 size. . , -r 

[0075] This printer shall be judged to be the activation timing of an image formation conditional control if 
resolution is 600DPI (dot per inch) and the integrated value of the number of off dots amounts to 3.500 million 
dots. That is. the total number of pixels contained in A4 size is about 35 million dots, and is the above 
mentioned predetermined value N 1= 3.500 million. r « j * a • ^\ 

[0076] Here, since image size is being fixed to A4. as shown in d. 7 . the number of off-dots and pixel ratio 

per sheet support 1 to 1. However, they are pixel ratio = (the total number of number of pixel s-off dots) / the 
total number of pixels. That is. the number of off dots of 0% of pixel ratios (blank paper) is 35 mj^^n dots and 
amounts to 3.500 million dots in 100 sheets, for example. Moreover, the number of off dots of 60% of pixel ratios 
is 14 million dots, and amounts to 3,500 million dots in 250 sheets. In addition, with this operation gestalt. since 
the number of off dots is 0 when the image of 100% of pixel ratios (poor image) continues being formed, an image 

formation conditional control will be performed. r • i„ 

[0077] According to the 1st operation gestalt. counting of the number of off dots which is the number of pixels 
other than the pixel which constitutes **** is carried out with the dot counter 1 1 8. Thus, by CPU1 1 1 Since it 
will have judged with the activation timing of an image formation conditional control if the number of off dots is 
integrated and the integrated value N reaches the predetermined value N1 Since the integrated value of the 
number of off-dots which can presume degradation of a toner is used, the image formation conditional control 
which is needed when degradation of a toner progresses can be performed with sufficient timing. 
[0078] Moreover, according to the 1st operation gestalt. since he is trying to count the number of off-dots of all 
colors, memory space required to store in RAMI 13 compared with the case where it counts and memorizes for 

every color is reducible. ^ . . . . ^ 

[0079] (The 2nd operation gestalt) Next, the 2nd operation gestalt of the image formation equipment concerning 
this invention is explained. The internal configuration and electric configuration of a printer of the 2nd operation 
gestalt are the same as that of the 1st operation gestalt. and since only a part of functions and actuation differ 
from each other, the different point is explained. 

[0080] In this 2nd operation gestalt, the dot counter 118 is the logical circuit which carries out counting of the 
number of on-dots which is the number of pixels with which it adheres to a toner among the write-in pixel data 
sent to a laser light source 51 from CPU111 on real time, and counts all the numbers of on-dots regardless of a 
color with this operation gestalt. The number of on-dots by which counting is carried out with this dot counter 
118 will express the number of the pixels which constitute Moreover. R0M112 has memorized the total 

number of pixels contained in each image formation possible range for every size of the image formation possible 
range on the medium imprint belt 31 corresponding to the magnitude of a transfer paper 4 as a reference value. 
[0081] Moreover. CPU1 11 judges the size of the image formed on the medium imprint belt 31 based on the job 
data from the main control section 100. and extracts the total number of pixels corresponding to the size from 
R0M1 1 2 And CPU1 1 1 is added to the predetermined memory area of RAM1 13. and is made to memonze by 
making into the number of off-dots difference which subtracted the number of on-dots from the total number of 
pixels corresponding to the size concerned whenever one image formation is completed and the enumerated 
data by the dot counter 1 1 8 are decided. By this. CPU1 1 1 integrates the number of off-dots for every image 
formation, and stores the integrated value in RAM1 13. In addition, the event of job data being '"Pitted from the 
main control section 100 is sufficient as the timing extraction of the total number of pixels from ROM1 12. and 
the event of the enumerated data of the dot counter 118 being decided is sufficient as it 
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[0082] the 2nd operation gestalt — R0M112 — the 1st storage means — corresponding — the dot counter 118 
— an on-dot — counting — a means — corresponding — ROM1 12. the dot counter 118, and CPU1 11 — an off 
dot — counting — a means is constituted 

[0083] Next, with reference to drawing^ , the addition of the number of off-dots in the 2nd operation gestalt is 
explained. Drawin g 8 is a timing chart which shows addition timing. 

[0084] Since the dot counter 118 carries out counting of the number of on-dots on real time in case write-in 
pixel data are sent to a laser light source 51 from CPU1 1 1, it decides enumerated data to the timing which the 
writing of one toner image ends. 

[0085] In the example of drsv/ing 8 , Vertical Synchronizing signal Vsync is outputted to time of day t1, t4. and t6 
by the revolution of the medium imprint belt 31, two monochrome images of A4 size are formed in a round from 
time of day t1, one monochrome image of A3 size is formed in a round from time of day t4, and two monochrome 
images of B5 size are formed in a round from time of day t6. 

[0086] And if the number of off dots by which the number of on-dots was subtracted from the reference value 
(the total number of pixels) of A4 size, respectively when enumerated data were decided at time of day t2 and t3 
is integrated by the integrated value and enumerated data are decided at time of day t5 If the number of off dots 
by which the number of on-dots was subtracted from the reference value of A3 size is integrated by the 
integrated value and enumerated data are decided at time of day t7 and t8, the number of off dots by which the 
number of on-dots was subtracted from the reference value of B5 size, respectively will be integrated by the 
integrated value. 

[0087] And the integrated value has reached the predetermined value N1 by addition in time of day t8, and it will 
be judged with the activation timing of an image formation conditional control at this event. 

[0088] Next, with reference to drcv^g_G , the addition procedure of the number of off-dots in the 2nd operation 
gestalt is explained. Prc vvin /: 0 is a flow chart which shows this procedure. 

[0089] First, the integrated value N of the number of off-dots stored in the predetermined field of RAM1 13 is 
reset by N= 0 (#20), and if it is distinguished whether the enumerated data of the dot counter 118 were decided 
(#22) and it subsequently is not decided (it is NO at #22), it stands by until enumerated data are decided, as 
above-mentioned drawin g 8 explained. 

[0090] And if the enumerated data of the dot counter 118 are decided (it is YES at #22), image size will be 
judged based on job data (#24), and the reference value corresponding to this size will be chosen (#26). 
[0091] Addition of the number of off dots is performed by integrating (the number of reference-value-on-dots) 
(#28). Subsequently, subsequently It is distinguished whether the integrated value N is one or more 
predetermined values N (#30). If it is N<N1 (it is NO at #30), if it is return and N>=N1 (it is YES at #30), it will 
judge to #22 with the activation timing of an image formation conditional control, an image formation conditional- 
control flag will be set to them (#32), and it will return to them #20. 

[0092] According to the 2nd operation gestalt, counting of the number of on-dots which is the number of pixels 
with which it adheres to a toner is carried out with the dot counter 118. Thus, by GPU1 1 1 Since it will have 
judged with the activation timing of an image formation conditional control if the value which subtracted the 
number of on-dots from the total number of pixels (reference value) contained in the image size concerned is 
integrated as the number of off dots and the integrated value N reaches the predetermined value N1 Since the 
integrated value of the number of off-dots which can presume degradation of a toner is used, the image 
formation conditional control which is needed when degradation of a toner progresses can be performed with 
sufficient timing. 

[0093] Moreover, since counting of the number of pixels which adheres to a toner with the dot counter 1 18 is 
carried out, the dot counter 118 can be used also [ applications / of presuming toner consumption / other ]. 
[0094] (The 3rd operation gestalt) Next, the 3rd operation gestalt of the image formation equipment concerning 
this invention is explained. The internal configuration and electric configuration of a printer of the 3rd operation 
gestalt are the same as that of the 1st operation gestalt. and since only a part of functions and actuation differ 
from each other, the different point is explained. 

[0095] In this 3rd operation gestalt, the dot counter 1 18 is the logical circuit which carries out counting of the 
number of on-dots which is the number of pixels with which it adheres to a toner like the 2nd operation gestalt 
among the write-in pixel data sent to a laser light source 51 from CPU1 1 1 on real time, and counts all the 
numbers of on-dots regardless of a color with this operation gestalt. 

[0096] Moreover, R0M112 has memorized the total number of pixels contained as a reference value in the 
maximum image formation range (this operation gestalt imprint authorization field 76) which can be formed by 
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round of the medium imprint belt 31. And CPU111 makes the value which subtracted the number of on-dots 
from this total number of pixels the number of off dots. 

the 3rd operation gestalt - R0M112 - the 2nd account N=001 1> 
dot counter 118 - an on-dot - counting - a means - corresponding - R0M112. the dot counter 118. and 
rpi I1 11 — an off dot — counting — a means is constituted. 

[0098] Next, with reference to drawing 10 , the addition of the number of off-dots in the 3rd operation gestalt .s 
explained. Drawing 10 is a timing chart which shows addition timing. , . :„ 

[0099] Since the dot counter 1 1 8 carries out counting of the number of on-dots on real time in case wr te-nn 
S^xel datL are sent to a laser light source 51 from CPU1 1 1. it decides enumerated data to the timing which the 

roito!ln\rerrple"^:?dr:^^^^^^ . vertical Synchronizing signal Vsync is outputted to time of day t1 t4^ t6. 
and t9 by the revolution of the medium imprint belt 31. Two monochrome images of A4 size are formed m a 
round fromtme of day t1. one monochrome image of A3 size is formed in a round from time of day t4. and two 
monochrome images of A4 size are formed in a round from time of day t6. <;;vnchronizine 
[0101] And if a reference value is integrated by the integrated value synchronizing with Vertical Synchronizing 
S Vsync of time of day t1 and enumerated data are decided at time of day t2 and t3 If the number of on- 
dots is subtracted, respectively, a reference value is integrated by the integrated value -y"^:--"^^'*"^, 
Vertical Synchronizing signal Vsync of time of day t4 and enumerated data are decided at time of day t5 If the 
number of on-dots is subtracted, a reference value is integrated by the integrated value ^V-h-J-^f . ^3 
Vertical Synchronizing signal Vsync of time of day t6 and enumerated data are decided at time f day t7 and t8. 
the number of on-dots will be subtracted and a reference value will be integrated by the integrated value 
svnchronizine with Vertical Synchronizing signal Vsync of time of day t9. . j n 

[mS] ATd the integrated vafue has reached the predetermined value N1 by addition in time of day t9. and it will 
be judged with the activation timing of an image formation conditional control at this event. 
[0103] Thus, with the 3rd operation gestalt, the number of off-dots is integrated by adding a 
synchronizing with Vertical Synchronizing signal Vsync. and subtracting the number of on-dots concerned for 

Fo7ii'N:!ct:itt "It'dt" :, . 11 . the addition procedure of the number of off-dots in the 3rd operation 
gestalt is explained. Dsx wing 11 R> 1 is a flow chart which shows this procedure. rami 1 3 is reset bv 

[0105] The integrated value N of the number of off dots stored in the predetermined field of ^^Ml 13 -s reset b 
N= 0 (#40) First, subsequently If it is distinguished whether Vertical Synchronizing s'gnal Vsync was detected if 
!t was distinguished whether the enumerated data of the dot counter 1 18 were deci ed #42) and it was not 
decided (it is NO at #42) (#44) and Vertical Synchronizing signal Vsync is not detected (it is NO at ff44;, it 

EmoT]%'nd7f the enumerated data of the dot counter 1 18 are decided (it is YES at #42). by subtracting the 
number of on-dots. addition of the number of off dots will be performed (#48) it will progress to #50. 
?oTo7] On the other hand, if Vertical Synchronizing signal Vsync is detected (it is YES at #44). addition will be 
performed by adding a reference value (#46). Subsequently If it is distingu shed whether '"^^S^^^^d v^'^^^f^^l 
one or more predetermined values N (#50) and it is N<N1 (it is NO at #50) # If it is return and N>:N1 (-t -s YES 
at #50) it will judge to 42 with the activation timing of an image formation conditional control, an image formation 
conditional-control flag will be set to it (#52). and it will return to it #40. , . , . ^ . ^ • 1 

[oToS According to the 3rd operation gestalt. counting of the number of on-dots which .s the number of pixels 
wirwhich ?t adheres to a toner is carried out with the dot counter 118. Thus, by CPU1 11 Since the value which 
Tubtracied the number of on-dots from the total number of pixels (reference value) contained in the maximum 
image formation range which can be formed on the medium imprint belt 31 is integrated as the ""-ber of off 
dotf Stagnation of the toner in the development units 2Y. 20. 2M. and 2K can be judged with a sufficient 
orecision and degradation of a toner can be presumed more to accuracy by this. . . , 

[0109] (The 4th operation gestalt) Next, the 4th operation gestalt of the image formation equipment concerning 
this invention is explained. The internal configuration and electric configuration of a printer of the 4th operation 
gestalt are omitted about the explanation which overlaps since it is the same as that of the 1st operation 

[Oml'with this 4th operation gestalt. CPU1 1 1 performs refresh actuation which recovers the f^^igue^ condition 
of the development units 2Y. 20. 2M, and 2K by making the image for un-.mpnntmg set up ^efo-'ehand form in 
the medium imprint belt 31 (photo conductor 1 1) in advance of activation of the image formation condrtional 
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control in the 1st operation gestalt - 3rd operation gestalt. 

[0111] The dimension of the direction 73 of a revolving shaft of the image for this unHmprinting is equal to the 
maximum image range (this operation gestalt for example, imprint authorization field 76) which can be form for 
example, on the medium imprint belt 31, and the ratio to the total number of pixels contain in the above- 
mentioned maximum image range of the number of pixels which constitutes **** for this un-imprinting is set as 
the comparatively large value (for example, 50% or more of value set up beforehand). In addition, as for the pixel 
which constitutes **** for this un-imprinting, it is desirable to be arranged almost uniformly covering the 
direction 73 of a revolving shaft. CPU111 corresponds to a refresh control means. 

[0112] The development units 2Y, 2C, 2M, and 2K supply a toner to developing rollers 20Y, 20C. 20M. and 20K 
from the container which holds a toner, and they are constituted so that thickness of the layer of developing 
rollers 20Y, 20C, and 20M and the toner formed on 20K may be made regularity with a regulation blade. In 
addition, in drawin g 1 . only regulation blade 21 of development unit 2M M attaches the sign for convenience. And 
if image formation with a low pixel ratio continues, when the development units 2Y, 2C, and 2M and the toners 
which pile up in the same part within 2K increase in number, a possibility that filming which is the phenomenon 
which the external additive and the toner itself of a toner fix on the front face of a developing roller or a 
regulation blade may occur will increase. 

[0113] However, since it is made to perform image formation for above-mentioned un-imprinting in advance of 
activation of an image formation conditional control as refresh actuation of the development units 2Y, 2C, 2M, 
and 2K according to the 4th operation gestalt Stagnation of the development units 2Y, 2C, and 2M and the toner 
within 2K can be canceled by compulsive consumption of a toner, and image quality degradation by generating of 
filming can be beforehand prevented by this. 

[0114] In addition, this invention can add various modification to what v/as mentioned above unless it is not 
limited to the above 1st - the 4th operation gestalt and deviated from the meaning, for example, can adopt 
following deformation gestalten (1) - (12). 

[0115] (1) Although he is trying to count the total of all colors as a count of the number of off-dots, or the 
number of on-dots, the dot counter 1 18 is not restricted to this, but you may make it count it for every color 
with each above-mentioned operation gestalt. In this case, the above-mentioned predetermined value N1 may 
set up the same value in each color, and a different value for every color may be set up, or Y. C, and M may set 
up the value from which only K differs with the same value. And CPU1 1 1 should just reset an integrated value to 
0 while judging it to be the activation timing of an image formation conditional control, if an integrated value 
reaches a predetermined value by one of colors. According to this gestalt, according to toner consumption of 
each color, an image formation conditional control can be performed with sufficient timing. 
[01 16] (2) Although he is trying to integrate the enumerated data by the dot counter 1 18 as it is, it not being 
restricted to this, for example, omitting the lower bit of a predetermined number, and integrating only by the high 
order bit etc. makes resolution of enumerated data coarse, and you may make it integrate it with each above- 
mentioned operation gestalt. According to this gestalt, memory space required to store an integrated value in 
RAM1 13 is reducible. An advantage is large, when counting the number of off-dots, or the number of on-dots for 
every color like especially the above-mentioned deformation gestalt (1) and it adopts. 

[0117] (3) The configuration of the patch sensor 8 is not restricted to the above-mentioned operation gestalt. 
For example, it has two or three LED in red LED, green LED, and blue LED, and you may make it detect image 
concentration for every color. 

[0118] (4) With the above 1st - the 3rd operation gestalt, when the image (poor image) of 100% of pixel ratios 
continues being formed, since the number of off dots is 0, an image formation conditional control will be 
performed. 

[0119] Although degradation of the toner itself serves as min since consumption of a toner is smoothly 
performed when forming a poor image If property change of the development units 2Y, 2C, 2M, and 2K, wear of 
developing rollers 20Y. 20C, 20M, and 20K, a live part 1 2, degradation of other configuration members, etc. are 
taken into consideration It is not desirable not to perform an image formation conditional control once till life 
attainment of the development units 2Y, 2C, 2M, and 2K. 

[0120] So, with this gestalt in case CPU1 1 1 integrates the number of off dots, even when continuing forming the 
image stated 100% of pixel ratios by adding an offset value, it is made to perform an image formation conditional 
control a certain amount of period. 

[0121] DrawjngJ2 is drawing showing an image formation conditional-control period, and the image formation 
conditional-control period at the time of adding an offset value as continuous-line ** is shown. The image 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejue 



2006/06/01 



JP.2003-330235.A [DETAILED DESCRIPTION] 



14/16 



formation conditional-control period when not adding the above-mentioned °Pf "-^tl^" f ' an offset value, 
as broken-line ** is shown. An example of the life of the development units 2Y 2C. 2M, and 2K .s shown as 
broken-line **. and by 300 sheets. A4 image of 100% of pixel ratios (poor image) is set up so that a toner res.due 

S722f irthe^example of drawing 12 , when a pixel ratio is 100%. the offset value to add is set up so that the 
timing of an image formation conditional control may be reached by 150 sheets which are the one half of t.m.ng 
used as the life (300 sheets) of a development unit. Therefore, at least 1 time of an .mage formation conditional 
control will be performed certainly. , 
[0123] And since a period until it results in the period before activation of an image formation conditional control 
and the life after activation in this case becomes equal, it becomes possible to make the niost of the 
effectiveness of the image quality stability by the image formation conditional control. In addition, this 
effectiveness can be acquired when a pixel ratio sets the timing of the image formation conditional control in 
100% as 1/n (n is an integer) of the life of a development unit. r +• 

rOI 24] (5) Although R0M1 1 2 has memorized the total number of pixels contained in each image formation 
possible range for every size of the image formation possible range on the medium imprint belt 31 corresponding 
to the magnitude of a transfer paper 4 as a reference value with the above-mentioned 2nd operation gestalt It is 
[ in / replace with this and / the direction 73 of a revolving shaft ] the dimension of the maximum image 
formation range (this operation gestalt imprint authorization field 76) which can be formed in the medium imprint 
belt 31 You may make it memorize the total number of pixels contained to the field which is the dimension of 
each size to R0M112 for every size as a reference value in the revolution driving direction 72. According to this 
gestalt. the number of off-dots computed by CPU1 1 1 can be made equal to the number of off-dots by which 
counting is carried out with the dot counter 1 1 8 of the 1 st operation gestalt. . . • 

[0125] (6) Although he is trying to integrate the enumerated data by the dot counter 118 as it is. it is not 
restricted to this but you may make it add the offset value beforehand set up according to each color of a toner 
with the above-mentioned 2nd and 3rd operation gestalt. According to this gestalt. .t should be proportional to 
toner consumption with a still more sufficient precision about the integrated value of the number of on dots. 
[0126] (7) With the above-mentioned 2nd and 3rd operation gestalt. although it is made to carry out counting of 
the number of on-dots with the dot counter 1 1 8 as it is. it is not restricted to this. For example, you may make 
it take the effect of a contiguity pixel into consideration by carrying out counting, after carrying out the 
multiplication of the multiplier which distinguished according to image gestalten, such as a discrete dot and a 
continuation dot, and was set up about each image gestalt. Moreover, a different multiplier to each color is set 
up and after carrying out the multiplication of the multiplier which corresponds about counting of the number of 
on-dots of each color, it may be made to carry out counting. According to this gestalt, it should be proportional 
to actual toner consumption with a still more sufficient precision about the integrated value of the number of 
on-dots. Moreover, you may make it add further the offset value of the above-mentioned deformation gestalt (6) 

in this gestalt. , . r u r « 

[0127] (8) With the above-mentioned 1st operation gestalt. although counting of the number of off dots is 
carried out to real time with the dot counter 1 18 and it is made to carry out counting of the number of on-dots 
to real time with the dot counter 118 with the above-mentioned 2nd and 3rd operation gestalt, this invention is 
not restricted to the approach of carrying out counting to real time. 

[0128] For example, the picture signal stored in the image memory 103 by CPU101 ,s scanned, counting of the 
number of off dots or the number of on-dots is carried out. and you may make it send o"t the enumerated data 
to CPU1 1 1 Moreover, with each above-mentioned operation gestalt, although he is trying for CPU 1 1 1 to store 
in RAM1 13 the data about the picture signal sent through CPU101, it scans the picture signal in the condition of 
having been stored in this RAM1 1 3. and may be made to carry out counting of the number of off dots or the 
number of on-dots. these cases ~ the dot counter 1 18 ~ unnecessary ~ becoming ~ CPU101 or CPU1 1 1 
an off dot — counting ~ a means or an on-dot — counting ~ it corresponds to a means. 
[0129] (9) Although considered as the medium imprint belt 31 which has a joint 71 as image support with the 
above-mentioned operation gestalt. It may not be restricted to this, for example, a seamless medium impnnt belt 
and a medium imprint drum are sufficient. , . . ■ u * 

[0130] (10) Although considered as the color printer which piles up the toner of four colors by having one photo 
conductor and rotating the medium imprint belt 31 with the above-mentioned operation gestalt, the so-called 
color printer of the tandem system equipped with four photo conductors which are not restricted to this, for 
example, are located in a line along with the medium imprint belt 31. and are arranged is sufficient 
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[0131] (11) Although considered as the color printer equipped with the medium imprint belt 31 with the above- 
mentioned operation gestalt. the monochrome printer which imprints directly the toner image which was not 
restricted to this, was not equipped with the medium imprint belt 31, but was formed in the photo conductor 1 1 
to a transfer paper 4 may be used. In this case, what is necessary is just to form a criteria image in a photo 
conductor 11. With this gestalt, a photo conductor 11 corresponds to image support 

[0132] (12) Although the above-mentioned operation gestalt explains the image given from external devices, 
such as a host computer, using the printer which prints to a transfer paper, this invention is not restricted to 
this but can be applied to the image formation equipment of the general electrophotography method containing a 
copying machine, facsimile apparatus, etc. 
[0133] 

[Effect of the Invention] As explained above, according to invention of claims 1 and 5. counting of the number of 
off dots which is the number of pixels other than the pixel which constitutes **** formed on image support is 
carried out. He is trying to judge with the activation timing of an image formation conditional control by reaching 
the predetermined value to which this number of off dots by which counting was carried out was integrated, and 
this integrated value was set beforehand. It is integrating the number of off dots which is proportional to the 
amount of the developer which is not consumed mostly from a developers deteriorating and an image formation 
conditional control being needed when a developer's is not consumed. Presumption at the time of an image 
formation conditional control being needed is attained, and an image formation conditional control can be 
performed with sufficient timing by judging with the activation timing of an image formation conditional control, if 
the integrated value of the number of off-dots reaches a predetermined value. 

[0134] Moreover, according to invention of claim 2. the total number of pixels contained in each image formation 
possible range for every size of the image formation possible range corresponding to the magnitude of an output 
media is memorized. Counting of the number of on-dots which is the number of the pixels which constitute **** 
formed on image support is carried out. Since it is made to make the value which subtracted the number of on- 
dots from the total number of pixels corresponding to the image formation range of the image under formation on 
image support with the image formation means into the number of off dots, the number of on-dots Since it 
becomes a value mostly proportional to the consumption of a developer, it becomes possible by carrying out 
counting of the number of on-dots to presume the consumption of a developer. 

[0135] Moreover, according to invention of claim 3, the total number of pixels contained in the maximum image 
formation range which can be formed on image support is memorized. Since it is made to make the value which 
subtracted the number of on-dots by which counting was carried out by the time the image formation to the 
maximum image formation range on image support was completed from the total number of pixels memorized 
into the number of off dots The number of on-dots is carrying out counting of the number of on-dots. since it 
becomes a value mostly proportional to the consumption of a developer, for example, it becomes possible to 
presume the consumption of a developer. Moreover, since the total number of pixels contained in the maximum 
image formation range which can be formed on image support is used, even when the output media of arbitration 
size is used, the number of off-dots can be made into the value reflecting the amount of the developer which is 
not consumed. 

[0136] Moreover, since it is made to perform refresh control which recovers the fatigue condition of an image 
formation means by forming a predetermined image on image support in advance of activation of an image 
formation conditional control according to invention of claim 4, forcible consumption of the developer will be 
carried out, stagnation of the developer in an image formation means can be canceled, and image quality 
degradation by generating of filming can be beforehand prevented by this. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the internal configuration of the printer which is 1 operation gestalt of the 
image formation equipment concerning this invention. 

[Drawing 2] It is the block diagram showing the electric configuration of this printer. 
[Drawin g 3] (A) and (B) are the development views of a medium imprint belt. 

[Drawing_4] It is the timing chart which shows time amount change of the condition of each part of the engine 
section. 

[Drawin g 5] It is the timing chart which shows the addition timing of the number of off dots. 

[D rawin g 6] It is the flow chart which shows the addition procedure of the number of off dots. 

[ Drawin g,?] It is drawing showing the image formation conditional-control period in the 1 st operation gestalt. 

[Drawing 8 ] It is the timing chart which shows the addition timing of the number of off dots in the 2nd operation 

gestalt 

[Drawing_9l It is the flow chart which shows the addition procedure of the number of off dots in the 2nd 
operation gestalt 

[Drawing 10] It is the timing chart which shows the addition timing of the number of off dots in the 3rd operation 
gestalt 

[DrawingJJJ It is the flow chart which shows the addition procedure of the number of off dots in the 3rd 
operation gestalt 

[Drawin gJ_2] It is drawing showing the image formation conditional-control period in a deformation gestalt 
[Description of Notations] 

1 1 Photo Conductor (Image Support) 

12 Live Part (Image Formation Means) 

20 Rotary Development Section (Image Formation Means) 

31 Medium Imprint Belt (Image Support) 

35 Secondary Imprint Roller (Imprint Means) 

38 Bias Impression Member (Image Formation Means) 

50 Exposure Unit (Image Formation Means) 

51 Laser Light Source 

110 Engine Control Section 

1 1 1 CPU (Off Dot Counting Means. On-Dot Counting Image Formation Condition Control Means, Image 
Formation Conditional-Control Timing Judging Means, Means) 

112 ROM (1st Storage Means, 2nd Storage Means) 

114 Electrification Bias Generation Circuit (Image Formation Means) 

115 Development Bias Generation Circuit (Image Formation Means) 

116 Primary Imprint Bias Generation Circuit (Image Formation Means) 

117 Secondary Imprint Bias Generation Circuit (Imprint Means) 

118 Dot Counter (Off Dot Counting Means, On-Dot Counting Means) 



[Translation done.] 
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j^^^iv. r«^SJ16Pf«i65«i»xg»c*5V^rl^^$nfc 
[0 0 181 ir-e. m»J;45?g#^*i'''-e'''"!:^»*^^ 

) [0019] jSIS, ^ajt^til-J^fiS^iT-^S^i:'*^ 
9, Pfifej^fife^i+SOflXSroft^^tt. *tT^^5: 

10 [0 0 2 0] 

[0 0 2 1] rWT'y^'^'l*, >f3in- (Y) , •^■^^'^ 
^ (M) . i^TV (C) . ^7 1/^' (K) <734fe<Oh-?- 

50 y'ys/i!' (K) CO h-?-- ro^Srfflv^-C^fePiteSrJI^^-t" 
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[0022] iSEa^i^v^vSB 1 14, ®3ti*:^=^ S' M 

^y-=^i^^aJl 3Srfil;%., n-^y-mifea5 2 0H:, 

2M, •>T>'h-^-— Ji5lIX§$ttfcv'TV^|fe3.r^5, h2 

2K/iifSr{i;?L. 't^Wg^^-^-y h 3 O (4, '^'W^:?'< 

h 3 1 , SaiRl»-fe:^1^ 3 2 , '<yW h ^ y — 3 3 , 
y-hci-7M34, 2J!>ciH^n-7 3 5. 

0, 2Y,..2M, 2C, 2K, 3 0. 4 014, -tiV-Pix 

[0 0 2 3] ::<^ryi'^H:, ^«>H3esnfc*te¥ffl 

't>;*:#V>»»Sr&JS-roi4n-^y-mife§i52 0(^*t 30 
IS, #»:i«-S«-a=s' h2Y. 2M, 2C. 2K»C*5Jt 

tt^ttSr i:JtC<mife^=-;' h 2Y. 2M, 2C. 2K 
[0 0 2 41 e¥oT. m«»cW$iX>5;V^h-t— aS:»-5 

#5. ^rr-e. rcoT-y ^'iS'ii, mi^-rsiptc. 

[0 0 2 51 «3t(*^=-5/ M 0 05^3t(^l Hi, iSE 

IrXD^z^-y h 1 0, 2Y. 2M. 2C. 2 K, 3 0. 
AOi)mm^W2\zmm^i^^tz1l3^mx% ®3tflr!^»ffl^ 
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^SBl 4lr^3t$ixTV^5, r<0^3tft:i 1 <^^t)Jc 
14, -e<0(5Ite:^|6]5»wffioT, «SgB12, 

miftS52o*5j;of^'y-=.>'^aii s^s-tn^^ixEfBS 
[00 2 61 mmn 1 2 J±, r ;^^iHlK 1 1 

•f^. ^ y — =i^i5^gB 1 3 14, ^^{^ 1 1 03lHlte:^fS] 5 
lc*5»t-5^SgBl 2<Oii:<*±»Sffi!|-CfcoTU5cfe^gBl 

3 1 '^O 1 1 1 (D^Mm^ 

[00271 n%^^y h 5 O J4, flajx-tf^^flcw— r 

-■ l^JtSrSM-rS^Ky =fi^$7-5 2, rc^sHys'X? 
9— 5 2SrlHlteJiE»ii-5iHy =f:^*— 5 3, sKy=r>' 
5 7-5 2-eRlt$tl<)tV — •r3tS:«mi-5U'VX«B5 

4, ^86:<aoRlt5 7-5 5, *^l^»i•fe^'1^5 6Jtif 

U-^^Xgps 4*Sj;U5Stt5 9— 5 5 Sr:frU-CltUl$tUfc 
^3165 714, «3fe<*Jl l<0*ffilJ:fcV^-C^jfe2c*l^ 

[00 2 81 TKy =?:/^— ^ 5 314, sJ^y:^^'?^ — 5 
2 Sr^felS^SttfclHieiSS, 0!l;t«3 O. 0 0 0 r p 

*&bTiHjfejiS*5Jifeia;^iHieji*t;i*-t-?)t, cpu 

1 1 HCUT'^ft-i-^Srj^ai-t-So S^ta::^^ h5 0l4, 

ar^#is:i: \.x<r>ism^m-n. 

[0 0 2 91 n— ^y— ^^gg2 0(4, =S-fe<D h-?"— Sr 
y — P,lfeei5 2 0«D^3in— h 2 Y, ■v-e>'>5' 

5. fifcn.;ss/ h 2KI4#tf-L^»ClHlSig^|r^Jte,nT*J 
*), ::mt<7?m&^= .y h 2 Y. 2M. 2C. 2KI4^ 

1 i»rj*UTaifen~7 (««;^y-:/) 2 0Y. 20 

M, 20 c. 2 0K<O^S{agi3io:g|W^a:ST*S«^6*) 

jciBE^cnSo -euT, ii:sSfie55-t>L.<i4iEMjS^>{w5s 

sS^i^SrfiS L.fcm«^<-f T;^*sm»^W TJ^^jiglHi^ 
1 1 5»c:J:OfPA0^?i%T, iS3fe<^l 1 Jci* br^Sttg 

«ffi»^#«S*X5o n-^y-^^gB2 0 (^^3.= ;/ 
h2Y. 2M. 2C. 2K) J4mife#«S:i: UTJO«|gSr 
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5, Kftn-^ 3 1 Bli. JS*«^SE»ffi*-^ 3 6 lei 
[00 3 11 r(04'K««=?'<^^^3 1tt, 03»^^-t-± 

^0 0 3 21 r«)'fBB<E^'<^^^3ll*. [HllSffti:^!^ 7 

7 6 4*UTV^2,e e^^it««7 5 .4, 7 1 <0 

^0 0 3 31 H3 (A) lcS^-rJ:5»C. <B^^^««7 

X(Dh-f-«7 7;6S«E^^«ei:i'^i-'^''^^- 
(B) e:?WpI®«7 6S:2O(0-!J-y« 

«76A. 76BJ^^«12«V'^ ^Bg^e^^^^^31^ 

EAT. ^J:ttfA4. A5. B51^^X/iif<7.h^-^*^ 30 
2^i^^^m\-^oX^>^l' S3 (B) -CrtA4 

■»^^xco^■^— «7 8S:^r:u-cv^5, 

10 0 3 41 CWiPJr. *S^fP^®«7 6l4. tHllSSK 

tb^ife] 7 2 icftia*(^<^ A 3 i V xsr* u 

Xiti\) ^ <Ote^fPW««c 7 6 tK '^mi^^'^f^ ^ 3 1 
100351 S«Plffl^^^32l4. 0^I;cliS:v^U^^I^ 

ES^Hfc^*^ (^^j^tfLED) io^x:^^mm^ 

lnHgi-5*ra«S^'<^^^3 10[Hltett:frl^7 3^ 40 
-Jgilll^iaesn. ^iE$I5 7 4coiiiiS:<^ttH^-Cl^t±ife 

[0 0 3 61 ^;H^^D-^3 3tt. i'll-t-fflBtSl^ 
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7 5»::*ru-cn*'tt5o 

[003 71 y-bn-7>ct3 4J4. y-bi!'7S/^<^ 

X^mmm^ni. 2*:«5^n-9 3 5(4. 2?>:«S^^ 
^^^mm^ 9 -y^t^i q^p^ilE^^yw h 3 1 -^^^ 

H^fli (011^. mm) *3j:o^iitM=yt<i 

h 3 1 i^s«ufc4^t«|-e 2 r ^ififeiHi 

^1 1 7irJ:')^fiK^^?'B^^<^2 5i>;^^^^'<7'^35SPP 

Obi— «^te=?«S4tr2?5ce^S*?.t,<^t?. 
gHaii*^ 2 ^m^u 3 7 irSi^ $ iX-C V > _ 

[0 0 3 81 .^WIEt?^/V.h 3 KCfi^J^tfi^-viJiO 

,<^T^ep*nS5tt-3 8;55a«uTJ3'3, ^-^^"-^^^^ 
r c<oi»cte^/MT;.icJ:oT. iSJtfl^i 

% 0 3 91 m^m4nm:hmm^i^!t^\-^ 

2 fil3t^= ?/ h 5 0 . miSy<^-r^^^^^ 114. 
o y -mas 2 o . r:^^^^n 115. 

[00401 ^«--=5'^40(l. 

ffia-^4 2«rffl^. ^-^4 1. 4 2lci9<S^J4 

[004 11 ^i^m^^^yh3<D9cm mi'^^ 

7^-KD-9>!*6 2«S|aia;^i^^ y-ha-7*t3 
4 2^^ce^^-935i3J;tJ^««^^';'^405:l*^ 
V $blrmi^n-7^6 3. Smn-7*f64*5ia^ 
sk-C. ^itt,l^J:9«5^«c4ro«R^lte mi'P^ 

[00421 tf-y^T-;.:/o-7 6H4t:-y^Ty^/ 

-ha-7*r3 4. 2?>C<E^n-7 3 5. Jt*^^?' ^ 
40c^»Dl!&--74 1.^i^--9^6 3. ^Uin-^ 

^ 6 4 (4 ^n^nfsmtiBmmm^ifr vxm-'<om^ 
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[004 31 SB*«s: 2 <0±S{Cli. ^1/^m^y<^/u 7 

[0 0 4 4] ^B*(^2 03i>'v?:/gBiri, 
P^«5¥'</H^3 10«fi&n-7 3 1 D|;i^##tte>^tfc 10 

h y-f K) S:Wi-■5RMM*•fe:/■^^*»e>'^e•7. ^ 

[0 0 4 5] ±*J^^^f|Jl ooji. CPUl 0 1 i:, 

0 2t, ri^-rv^ — 731— :^ 1 0 2Sr:^hUT^^f>n 
fciiii^<t-§-SrfElti--5fc*wiii«fe>^y l o 3 irSrffix: 
TV^So C PU 1 0 :^gBSg*»e)H«ft-§-S:^tp 

-iS'tc^mu, ^i^i?-^umui 1 0 jciHtti-rs. 

[004 6;] :x.i^i?^^m9t^ 11014. CPUlll, 
ROMl 1 2, RAMI 1 3/iifSr<»X.TV'>5. ROM 
112 »±. CPUll l<r>mmyoi!>^'7J^f3:if^^S.m.i- 
^h<OX\ RAMI 1 3J4, JiVi^VgBK^J^JiBl-r— ^ 30 

•^cpui 1 nzx^mm^m^ifi:-f^i^\z^m-r^ 

ii<OX. CPU 1 1 1 14. CPU 1 0 1 Sr^U-C^gUlfe 

[0047] CPUl 1 1»4, 3ii^v?>'g|Jl ;J»C><OAX) 

■^VsyncSrSJtffitl?, 7K¥I^S8-fe ^-f" 5 6 *if>*¥l^« 
^■§-H sync SrStt Sit), ^^y^-fe 8 A»e>Siiiiifii<?5 
»feic:j£:cyS:S3t«-§-€rS»tJa£5o ^-UT. CPUll 
i»4, r4xe><oA*«*fc^J;tJ$'JP:^n^9^j::S-:J 40 

1 0 0 4 8 1 f 'iefc^c pu 1 1 1 »4. mftt^mmm^fr 
-^3 6 %:m9b-i-i'e-^m9iim^\zmmm^-^mmv 

mm-r^o cpui 1 114. mmm^mm^e-'f' 
6 oi:!i&W3-ri>^-'S'mwim^\zmmm^-^maivx. 

mfR^^y h 3*»b«?iK^«t4W»aiSrSiJfflli-5'b<0 

x^ u^m4i:'pmu^^/\'h3 Komj^s 1 tm—]& 

lO 0 4 91 CPU 1 1 1 14. ^m^MT^^fig 50 
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[HiKl 1 4 {c^Jffl)ft^5riiUi LT^mSB 1 2lc:J:^.^m 
/<-i'r;^<DPP*DSr$iJ^-f--5<, CPUlliri. m 

«^Wrx<.4fe^IslKi 1 5Jc$!lffl){t-^SrjiiaiL-cm«^< 

0<O^IS^= i/ h 2 Y. 2M, 2C. 2 K^iif 03«-g6<O 
ibf^«r*J»-r5, CPUl 1 114. 

—f-3 3*5±V2*e^n-7 3 5W8iMfciOf^SESr 

[0 0 5 01 S3t. CPU111J4. 1 JJce^>'<-f r::^ 
Sr^fifei-S UJce^^WT^^^Eligl 1 6j3j:tJt2* 

e^^<-rT;^iSr4fe^-r5 2j5:^^^<WT;^^fiS;lHlKi i 
7 lw$!li9ft-§-S:j|iai L. ^Mr>^Pn*DgC*f 3 8{r^-f5 
IJSJcfe^^W T <0 ^i)D*5 J; tJ« 2 Sc©^ n — 7 3 5 JC*r 

-t-5 2»:fe¥^<-f r;^oepAD*-S«»-t--5. cpu 
1 1 1{4. »f^*^/<-t^/w7<osf^df-ic*r-t-ssif^rt 

[00 5 1] CPUl 1 114. CPUl O iSr^ 

ft-§-i:LTKs/ i i 8«::ft-UTU-1f^M5 

1 twSia-rs, 

[005 2] K-;/ h*^':/;? 1 1 8 14. CPUll 

-hie«ii;^iii3gx-i5'i4®3t*^i 1 (^nrnm^^m^i- 
ii><ox. :L(r>»mmm\zm<5^ h-)—^ mm.) am 

^$nT*J!5. hi}<>>^^ 11 8izX'0 9\-^gi:$ixZ 

[0 0 5 3] CPUl 1 if4. lo<?3^-^— ife 
(M^i4Y h-^-^fe. ch-f—mf£if) (om^AmTi. 

X Ks/ !?>'<5' 1 1 8\ZX^:t7 Ks/ h^/SSst^-fS 
arid. -t«>^7 MSSrRAMl 1 3 wB'rJ^iO;^* y 
ffi%Je:*D3StL-CiEtS$-e-5. -t-*to*>. CPUl l 1 

14. :ty h'y bm^mnu ^<r>mnmi:RAMi 1 3 

[0 0 5 4] Sfc, CPUl 1 H4. ^*!>i9:;t$ixyts 
i|iiOlfeS:*rate^-</i'h3 i±t::?^fi8;$*. r:<^Sf»Pi 

{ftS:/^ s/^-fe >-y- 8 J; 9 «im LfcMffi^»fwS<5#M 

t,(OT'. JifBa@ffiNdS^*^^$tbfcM^ffiN 1 trig 

[ 0 0 5 5 J syt. CPUl 1 1 14. mmM^fk'^um 
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Ttlm-r^^ ^^^^ mnn^tnf^-r^i^^^^f 
^{o 0 5 61 ±^mmiS6^\±m-&^^ yc-^m-m^y^ 

[00 5 71 /<-y^-fe^i^8«*<^*n^^''^^^'^^ 

u 111 \mmM^^¥^^^^^^^ w*'^* 

loO^Sl^fc. ROM112^^t.RAMll3.± 
M^«l<0j^tl8<0^*y *«^ffll^-^'bJ:V^ RAMI 1 ^ 

%0 591 04*#ilUT, 
100601 d.^h=..-)^*-^'^ii?<^^^^«*;^« 



1 0 0 6 1 1 y h 3 >^««**^^';:^^^*^i ^„ 

5 jg^v^T, ^sat 2^c^®H^?^s^i!)ffi*-^6 0/s^f>^' 
lEli, SJVtSiIPl»im^Vsync;5S)S««)l^ tli* ^ ^ 
>fcr 7}<y=fV^-^'5 3roSE»)A'^M*&^*T'^- 
-C i^t3»^d<y=fV^-^5 3;5^bU7^'<«^«*ttl 50 
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ItbH. <Spt{*:i lc0^ffi**^^®eSl 2»Ci01^->'^ 

tm^^f^^ ^(D»mm^*5°-<^'J-^^®2oi^i 

|S:?e6 1 4 l^*5V ^-C ^Me^'*^^ h 3 1 1 55:«S^S 

10 0 6 21 -r'it*^*>. iS3tfl^SEtbffl*"^ 3 6<OSgib 
rit)4'W«S^^^i'h3 l*5lHl©L., ^^t4. t5. 

t 6 t 7 ^c^^^^naii:ra«^t^vsync^^a;^ 

[00 6 31 ^UT. mntA, t5. t6. t7^^ 

y -m«.gl5 2 0 .^m^' h 

-C I'^J^**^^ ""'^^ * 

Rgig:^^,uh3 1lwl55:*«=¥*n2.o r(0rei42)!>;tej 

n-7 3 5 p-gte^^^^ b 3 1 \^n\^xm^w^^ 
loo 6 41 i|&«*^5.^3^c«s^^^tv^s^s 

7^-Kn-^*f6 2»cJ^mSJ« 
y-^^-7^3 4»r^5/:^^i^5o^^ 
b 3 1 ^-^-^n' 
4*>f>2^«5^§53 7ir(^tt-C^^^4d5Mi^^n5o 
10 0 6 51 ^Ut. SiaPl»i«*Vsync<Da:T9 2^ 

^^^y^*S:*-VJ^§H-C, 25Jct5^^-9 3 5*^^W^ 

5 -^^^^J:o-c, '^>ra<E2?'<^^^3l<^ls^^^^^^ 

7 6;^1?>C«5^^^^-CV^2.^^-^Y. C. M. K^^fi 

Too 6^1 h^-^^'*^^^**^^^'"^^^'^ 

^;05^VIC$H-C. 2?!>cte^°-7 3 5d>*Me^-^'' 
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mm^ii. ¥^\iio-9M6 Ai^ixoxmmueimm^ ^fflro-wcov^-ctafB-t-s, m7\iA4^^^<omm 

10 0 6 7] ffi^feJg^iSijS^TS, ^(D^^'^m^rHiKt) if t^^^i\.^^WLmmt 1 tfc^ t) Ky ha (H 

^I3jt 1 OJC^mSiJl 2*S:i-7lC$iX. t 1 0*^f> lO 0 7 51 ^T-y :^i5'li. «|«Sj5S6 0 ODP I (do 

0f ^^raS^ Iw 1 «JC|E^^'?'< T ;^ »C $ «CV ^T?. t per inch) T?. K y h«<Dag{itiS 3 5 « K y 

1 1 oi)^hWi^mw^<r>^n 1 1 1 \z.m%wmmm v\zm-r^tmmM^^wmn<r>m7^^ 5 ^-rt^wit 

3 eisjij^SrM^feU, ^3ti^^ii)ffl^— ^ 3 6jJS lo -f-Stcot-f-^. A4-b-'i'Xir^^tv^i^Bi 
f?Jt L7t^^ t 1 2 »3 W-if 3tilg 5 1 $ix-5 i: 3 5 O 0 K s/ h T-fc <? , ilE^^fiSN 1 = 3 

th\^. »2l5RSg»)^*-^'6 0;4S:d-7lc$ix5. -tU 5«t?*>5. 

^^Jt 1 2*^t>^j6^)g$n;t^^^raT4 lo 0 7 61 iCT•H:^^«•t^-l'X;^SA4lc@3^$^^•CV^ 

JiJ^Sit?«:«»ii«T4 = 3 0©^) ^(^^lElIt 1 3IC. jK 5<^-e, El 7 9 Jr, 1 tfe^ <^:i-7 K-y h^t 

y ='v*— 5 3*S3^7l;:$^^•5o H^it^t 1 *f 1 »c^tt£;LTV^-5. Pf3lllt^= 
[00681 0 5 S:#fig L-C, ^7 h«) /<®iir*«T?*)i. -T^fc 

©^co^^T^iBJ■r5. BI5H:©3it^»^ 5>'^^S:^%i-^^' Mxrilff5git^0% (Siffi) K-y h^H3 5 

hT-fo5o 0 o:? Ks/ h-efct), i o otfcf 3 s^Ky 

[00691 Ks/ h^lJ':^^' 1 1 8tt, CPUl 1 1*» 5o ®Slit^6 0%W:t7 K-y hffeli 1 4 O O!?? 

?)«ji*lif5R9'— ^J'^SU— !f3tS5 1 »wiiie>ixSBgfw:^ 20 Ks/h-Cfct). 2 5 0tfc-e3 5ffit * 

7 Kf h^Sry T/w^-fA-etfai-SOt?, tfifc<itl±, *5, **JSJ^Ii-e»±, ®igit^l0 0% ('^fcH^) <o 

5. ^foTT, z^-^ Ks/ ha<oc pu 1 1 1 jci^aas ro-e. ®lfeJ^fS:^#«iJ«ittSlff $ix/iv^;i i: i jfcs. 

tt, *7-miRS:m-f-5#liii«ft^Yl. Cl.^M [00771 r o J: 5 18 1 HifeJ^flSI^ J:n«, 

1, Kl-^, ¥fePl«feS:«fig-r5#li«m-§-K2. K3 S:«^i-SH^W^1'<Oiii^<7?IST-fo.5:i-7 h^S: K 

(DmTZ:t\z'ni^ixZ^ ^bT. EI5<o0iJ-ett. HF^fem ^ H;t»!?.>'^ l 1 8{;iJ:!7tl-»L. CPUl 1 1 J: 

[0 0 7 01 2>c{c, B16^Sr#^bT. :^:7 Ki/ ha<oa 30 a<oa^ffi[S:^V^TV^-5 ^ h-j — ro^-fb^SjStf 

100 7 11 S-r, RAMI 1 3roBlf^ia«lc:;fe^$ix [007 81 Si't. ^l|IJSJ^fl8l:i<fcHtf/^-COfeo 
TV>5^7 Ks' KjScro«^fiSNdSN=OJ;iy-fes' K-y hlSSr* h-T-S J: 9J-UTi<^5<OT?» #6 

(#10) , J!»:v>-e. Ky 1 8rofi-»<tt*s rri:J;i*!?:^hU-ciBte-t-54i^lJ:Jt'<TRAMi i 3 

5i^L:fc;!)-S^;5-*s*iJSiJ$tL (#12) , SSSLTV^^CJt ir|SiW-f-5<Dlr!6J«'fep<* y ?iFSSrBiJ«i-2> ;i 

HJi (#1 2T-NO) . ±f5E5T-iftML.fcJ; 5ti. tf -S, 

»M;!)s«£3£-f-^.S-e#«i-5o [0 0 7 91 (®2|llgJi^fi) ^Id, 

[0 0 7 21 *bT, Yvh:fi^>^ii 8<ofH»<it*s J^fieS^aoi^2|li6?^tlUdo^^TiJl§q•f-5. f^2^1&m 

Vk^-t^t (#12-eYES) . Ks/ MS<0«^/4S 40 «§(0^y >'^(^l^g|5<gBg*J<tU'«^e<)«^£l4. ^ 1 Hlfe 

tftJix (#14) , jsfcv^t?, ^(omnm^tm'&^i^ I ^mtm—xhr). -^<Dmmt6iixj^mii^<Dfy^ti:i><o 

£i±-C*)57i»SA»*5*iJSU$ix (#16) . N<Nl-C-*> "e. ^<0^/j;^);^(CoV^-Clftigi-5, 

txHE (# 1 6t?NO) , »12^c:S0^ N^Nlt?*>n [008 01 :i«^l52lllfeJ^lST-tt. Ks'h*l>V^'l 

tf (#1 6T-YES) . ®^J^^*#«!lffll<0|l=ff^''f 5 1 8 14. CPUl 1 1 A^C> W—tf^tgg 5 1 Icil|f>n5* 

18) . #10tcM5o i}i:t>^V'y hWc^DTjUi^^J^Xh-m-r^t^m^^ 

[00 7 31 * U-C. fiilfe)^fiS;*#*!l«l7 7 ifiit y V "e. *SIJte?^fli-ei4felwBa«/j: < ^T«?3^> has: 

^ixlt^WiX. m^tim^^'^m^-t^KlJ^ixX^^fiiy,^ *??:^hi-Sc Ks/ h;^^'^;? 1 1 8»:iJ;»)H-a$ 

i:#tiiif*fe?^^*#*Wro3ltT7)S^T5j$jx5 CPU tvS:^:^ Ks/ haiiv S«S:«fl£1-5M^<oaSr*-f-w 
1 1 lldJ:«?3iVi?vairo«-g|5<^)t!jf^*5^J^$ixT± 50 i: ir/iSo ROMl 1 214, ei^«R4<o;*:#$tc: 
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[ 0 O 8 1 1 * fc. C P U 1 1 1 ^^mn 10 0*^ 
SSISSrROMl 1 2*^bttW^5o ^b-C, CPU 11 

1 14 1 ^omm^i^*^^'^ b-c Ks/ 1 1 8 

tU-CRAMl 1 3(DFf«<^^*!^®'*''*''^^'^^^ 
CPUl l 1»4, W^J^fi^^'t 
Vy hm^riBS^U ^-i^flflf^CSrRAMl 1 3lc 
'&*3, ROMll 2;5-f)W^®^^<^«t«^ 

10 0 8 21 ^2*lS?^«|-e(i> ROM112(4^1fa 
m^mzn^-\^. K-;,b;J;^;>'<5'118l4:^VKs/htl- 
^^SliMJCU ROM112. Kyh^-^^^llS 

*3 itj^c pu 1 1 1 yt^y v^^^wt^m^-t^^ 

[0 0 8 31 »Ctw. B18%#RSUX, m2SJfe?i^fl8l^*3 
[0 0 8 41 Kyh*5'>'^118ri, CPUlllA^ 

% 0 8 5 1 El 8 comx^yi-. ^fm.-^^'^ w 3 1 (o^m 

IC i -:. -CSKPlWft^ Vsync^SI^^J t 1 . t 4 , t 6 »w 

V ^-C A 3 XcTJ^fePf^JfJ 1 tfcJI^^ ^ix.^ntQt- 
P,<D-^tc*3V^-CB 5i>-^X<D*^Pi^ii^2ttJ^fi£$n 

To 0 8 6 1 ^ . ^^J t 2 . t 3 \Z.Vcmm^-&t 

St, ;ei^^i^A4■!^^XwS5^^^ («iSi*l^) f>-^^ 

ic«^sn, i^^J 1 7 . 1 8 \z%^m^*^vt^-ri> t > ^ 

[0 0 8 71 ^VX. mMt8iZiSii^mmKX':>Xm 
[0 0 8 81 E9S:#RSL-C. ^2mMmmKi^ 



[0 0 8 91 *1*. RAMI 1 Scom^P^f'^S*^^*!- 
X\-^if7Yy\' I^CCOa^^N r» N = 0 1^ y -fe f b ^ *v 

(#2 0). ^v^-e, Yv 1 1 8rotH»ffl[*s 

m^bfcA^*^WJ$i^ (#2 2) . Sii^u-cv-<e»t 
ixfi (#2 2-t-NO) . ±|EEIB-ettWUfcJ:5i::, t^ 

[0 0 9 01 ^b-C. YvVl3^^^9\\9,<r>^^m'^ 
Sfe^i-Si: (#2 2t?YES) . 
iij«1>-^X*s*iJ«Sii' (#2 4) . iiro-lJ-'fXtcMJS-r 

10 Tb^mm'^'^^^^'^ (#2 6) o 

[0 0 9 11 «>c<'>-e, (S^fiS-^i^Ky ^^f* 

8) . ^\^x. ^(^at^fitNdJM^iitNlKXJi-efoSTJ- 
S^A^'tJSWJ^*!' (#3 0) , N<N 1 X^^\t (#3 0 
X-NO) . #22(cMt). NSNl-efc*^t^ (#30-t? 
YES) , S»J^^*«=*'Jii»<^*^^^ -^^^^"^^^ 
-CPI^?i^fi£*«=ffl^fi'7^^*'^5' '^^ (#3 2) , #2 

Voo9°2l z.(ni.b\c. ^2*«g?^«a«-±iT'«^ 

1 8lciOtl-ISU CPUl 1 W^^'O. 

[0 0 9 31 YvVl3^^-y9\\8\^^'0V^- 
[00 941 (^3 SaSJ^flS) 

J^fig^«<o^3^?^ll8^-<'v^-ciJL?Bi-^>. 

[0 0 9 51 rro|g3*li6m«-ett. Kyh*^'>'^l 

\8\i..%7.n'mm^nm\^. cpumd^b^-- 

[0 0 9 61 ROMl 1 214. SSPflttU-C. 4= 

(*^«gj^ti-e«:*g^ff^«i«7 6) 

^^riaitb-CV^So ^UX, CPUl 1 i«, ^<^^-Pi 
50 % 0 9 71 %Z%mmX\i.. ROMl 1 2ttS52K 
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19 

S^gl'^t^Sb. ROM112, h*^?^^ 1 1 8 
isiUfC PU 1 1 1 Ks/ Mfic¥^©Sr1ifi£-r5. 

[ 0 0 9 8 ] jjici::, 0io^#RP.b-C, S3|gl6^«ilc: 
t5lt5:^-7 K-y h»toa»lCOV>TKig-r5, El 1 0 tt 

[0 0 9 9] Ky h;{>^'>';i' 1 1 8li, CPU 1 1 1 
5>Sii*Pf*7'-^*si — -rjtaSS 1 \zMhf\.^m:.iir 

1 o(D V-r-iSk<r>%^^tmT't^9 ^ % v^^T-filit-r 10 
5. 

[ 0 1 0 0 1 H 1 0 +M«5i?-<yw h 3 1 <r>m 

teJcioTSlEI^fflm-^Vsync*?^^ t 1 , t 4. t 
6. t 9lcm;^$ttT:fc»7, lA^fec^— SlCiSV^ 

T A 4 X<D^feH«fejJS 2 ec?^^ $ t 4 b 

^^ij t 6A^b<o— ^g^::*sv^t■A41^-l'Xo^^feH^fe;6^2 

[ 0 1 0 U ^- LT > t 1 <DfiieiD^(t-§-VsynclC 

lRl»!U-CSiWit*saifffit::«liC$ii, i^^SlIt 2. 20 

^SiJ t-4(?5SitlKlffl«-§-VisyncJC[i)»L-TSSiffi;JS 

<r>-i-->Yvr'Y^imM^i\,^ 6 oSKISIJWft-i-v 

iX, ^^ti:9<73aii:i^»m-^VsyncJ^|^«b-C«!Ptt;5S 

[01021 ^LT. t 9tc*5Jtsa^tr ioxa 

[0 10 3] M 3 Hifej^^iT-tt. 

[0 10 4] »cf;i, 01 1 sr#KLT, m3mw.mmiz 

[0 10 5] Si". RAMI 1 3«^^^®«t::«iWS*v 
TV^5:^-7 Kix h^<^a©fitNj)SN=0try-fe2/ h^tt 40 

(#40),<^V^T, Ks/ 1 1 8cOti-|ftfiI>6S 

5t^Lyt/&^/i.-iJS*lJSiJ$n (#4 2) , fitJtL-CV^/jTJt 
n« (#4 2-t?NO) , SilI^»im#Vsync«S«ffi$n 
fc*^A^*SWJ$tl (#4 4) , Sli:iH)«m^Vsync*S 
giai^?4x'i»m« (#4 4T'NO) . n4 2\zmi>o 

[0 10 6] ^rLT. K'> 1 1 8<Oti-|Sfilz)S 

?S:ti-Si: (#4 2-eYES) . hScSri^^-r 
5rt»cJ;93j-7Ky h»<0©»*Jfftojx (#4 8) . 
#50 Jdittf. 

[0 10 7] mmmmm^vsync7ii^tii!^i\,?>t so 
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(#4 4T'YEs) . &mm.%:Mni-izt\zi:<!)mn 

(#4 6) . 5?cV>-t?. a^fitN/JSM^flSNlSi 

±-e*>5*^*»;d53pjgij$ix (#5 0) , N<Ni-ci5ix 

li (# 5 0-CNO) . 1t4 2\zm*). NSNl-eS>*vtf 

(#5o-t?YEs) . m^m^^i^mm<Dm^9^ 
i^tm^L-xm^m^^^fSimy7^i:±y (#5 

2) , #4 0fc:S5, 

10 10 8] z(oxo{z^ msmismm^^^ixts. hi- 
•>:xi5' 1 1 8\zxon^v. cpul 1 H3j;»j. <pm 

2Y, 2C. 2M. 2KJJ:*3»t5 h-:?-- (Of»@S:»«S 

[0 10 9] {^4mmMm) ^tz^ :^^mizmi>m^ 

[Olio] r<7)ff4llJ£?^^T-»4, CPUllUi, 

m 1 nmf^m-m 3 nm^m^^n -s iii«?^^*ft=*jffl) 

Mte^-<>'i'h3 1 (®3t«:i 1) tr?^^$-erS:ii:J;iJ: 
Dmife-3--s/ h 2 Y. 2C, 2M. 2 K<03$$^t^^S:lHl 

[01111 w<7j#^te:?ffl<^@r«oigtett:*ri6j 73©^ 

MK^.-i/i' h 3 1 ±.[mm-^mfiML± 
Bf^iaia (*lliS?^ffi-CttC»J;tlite^ff^«*S7 6) t;i 

(0>Jx«5 0%£Jl±<O^«)S2:«$tvfcfii[) tc^ 

Hftt. igtett:&|6l7 3tcSoT»5«?li9«?»CiBe$lxTV^ 
-5<OA5^!f*bV>. CPU 1 1 1 ll!J 7Uy->3.*Jft)^& 

[0 1 1 21 mtfe^^S' h 2 Y. 2C. 2M. 2KI1, 
h-^-- ■£rllXI&-f-5SE«*»5>m*fen— 7 2 0Y. 2 0C. 
20M. 2 OK»j: h-^-Sr«i^L» m«D-7 2 OY, 

2 0C, 2 0M, 2 oK±\zm^^ix^v■r—(om<r>w 
^ ^mu-^ I — Kic J: t) -5eiw-r 5 J: 0 Jw«^$*vTV > 
5. /j:*J. El-Cli, -gfii. h 2M«««| 

yw— K2 iMco;t».??^^#bTV^-5„ -tbr, HKltt: 

^(7)(6;V^p(^feJ^fig*5i^< ^^^3.^5, h 2Y. 2C. 
2M. 2Krt-CI^-SFflr?»@-t-S h-:^--4SiS^5ri: 

[0 113] UA-L. m4|llfej^jijc:j:ntf, 
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22 



21 



yV2Y. 2C. 2M. 2K<^y7Vy->-«.^51^^ 
r,m-:-';'b2Y. 2C. 2M. 2K.^^«^b^-<^ 

to 1 1 41 *^!««-tlB^i-^4^*'^ti8ir 
pllg-CfoO. ^J^«EAT<o3g»J^fl8 (1) ~ (12) Sr 

UT C P U 11 Hi. ^-f it*^<^fe^«»<S*'^*^ 

^tti.r.. «^i«^o.rP^.hi-n«iv^ ^<^r. 

[01161 (2) ±SE^^iSfl^«-C-l*. b-yb^s-?-- 

10 1171 (3) ,<-y^^V1^8<^«^^4> ±.^^^ 
&LED<^9*><^2o*fcli3oroLEDSrffllx, 

lOlTsl (4) ±|E^l~«3*iiSJ^1S^li. 

..5...m»--vH2y. 2C. 2M. 2K^^^^ 
-(k^m^n-v20Y. 20C. 20M. 2 0 K<^S 

5i ^«i*=^yh2Y. 2c. 2M. 2K<om^mm 
10 12 01 ^^x. ^<Dmmxn^ cpumi*. 



- tr±o-c, Bigit^i oo%</3'<fcW<fe*'^*^»' 

I 0 1 2 1 1 la 1 2 |*H^?^fi£*^®Ji9^«8S:>i^i-0 
IS^ffllr^U ?Ki»<3)fcUTm«=^'5'^2Y. 2C. 

,0 2r2K.#^-^i^^--c^^:^«;^^;°° 

o/o i^itmm) wA4®«i«s3ootft:-eb-?— «*««o 
10 12 21 i2ii2<75^w. mmitmi>^^oo%<Dt 

*r la^*^?/ b<73^^ (sootfc) i:<e2.^'>f 

1o 1 2 31 uA^t, m^m^^^mm<om 

[01241 (5) ±SB»2^?^«S-C'«i. ROMll 

roi 251 (6) ±fam2, ^3W.liS^«*^ 1^*-^ 

to 12 61 (7) ±IB^2. ^3 W^^-^'f*> 

50 pr^j^fl8»^ov^-Cl««SHfc^«S:*»^^-^-^^^-^ 
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24 



fitc*jv>T» ±^^mmm (6) o;*-^-^^ h^sr^b 

[0 12 7] (8) ±^^immmmx-tt. h^yh:UC' 
1 1 8^cJ:t)3^7 Ks/ h!feSr!Jr/i'^-i'A|cfHS 10 

[0 12 81 01J;ttfCPUl 0 llr i 9 Hfii^ ^ U 1 0 
3tr»i»$ilTV^5Bflftm-§-Sr3fe«bT:i-7 

^Ii:a-VK-;/ MSSrfUgtb. -?:<Otf l^fit?: C P U 1 1 1 

ti. CPU 1 1 1 ttcpu 1 o 1 Sr^UTjUbixfcliite 
m^J-BS-t-ST*— ^' *R AM 1 1 3 \^^m-ir^ i 5 »c U 20 
-TV'S^iS. r<ORAMl 1 3f;:*&«^$ixfc^^t®ro®^m 

^118 li^^lr/i t) , C PU 1« O 1 SfcttC PU 1 1 

[0 1 2 9.1 (9) ±fElllife?g«fi-ei±«&l$flti: LT«ll 
7 1 (T^fc-Stf^^e^-t/uh 3 1 t LTV^5*S. rix 

^3?K7AT-t J:V\ 30 
[01301 (10) ±|EllMl?gSi-^?tt 1 oj^iS^fltSr 

[01311 (11) ^ts.mmj^mxd'pmm^^^i- h 

n-f . 4'M<e^'<yi' h 3 l ^m^T. iS3tflJ 1 i 

T-y ^/^j'-etiv^ r<o^§^{cw;£2iiii^ii^3tiici 1 

[0 13 21 (1 2) ±fS.mMmmxti. V=i:^}^ 
[0133] 50 



[0 13 4] Sfc, if*«2<o%?glcJ:i^li. 
<r>i^^ $ Jem Lfcp^^feJ^fi£^tM®ffl<?^•i^-r XSic:«-/r 

fc5:^->'K5' MgcSrtUgcb. iii«?^^#i^le J; 0 ^Ifiit 

^Z.hX. M;t«m«ffl<0j^«fiiSrit«i--5 r i: iJ^lg 
[0 13 51 it*«3(7?%|g^c:J;i^li. i&m^V?- 

[0136] lil*3S4<??«ig»cJ;Jxli. 
[EISac^fB!^^j:Ke^l 

[0 1 1 :im.mz%^m'im^^m<o-nmimrQ^ 

[0 21 PiT'y i'^o^^ttWfiaSr^i-r/us/^E-c 
[03] (A) (B) l4+Mfe¥'<>'i-h<ojgM0-C'fc 
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5. 



1041 :^:^i?:^n<D^^<oiii^1S^<o^fSi^^i:^-rf 
10 51 ^yVyhm<om»^-(^''^'^^'^'^^^- 

Sr^-r0-<?fo2). 

[081 2 ^li6J^«8»^*J»t 5 ^7 K y vm.<oiSM9 
[0 91 ®2^jte?i^<S»^33tt5:^7 Vy MS<^S3§f^ 

[0101 » 3 m&i^m^isnz^y k ms«^«» 
[0111 m3mMj^m\^isnz,^y hfcro«^ 

[0121 «?^J^flB»wi3lt 5W«fc?^fife«:#«'J«'«»l* 
^i-0-efc2), 
[##<oSi?Bl 
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111 CPU m^B^^^^i^^^^ m^B^^¥r 
ROM (miiE«^i5:> ^2iaig#ife) 
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F^ — 2H027 DA09 DBOl DCIO DE02 DE07 
DE09 DEIO EAOl EA03 EA05 
EC04 EC06 ED06 EF06 EF12 
EF13 HBOl HB13 
2H077 AD36 DA05 DAIO DA20 DA22 
DA31 DA63 DA81 DA82 DB08 
GA13 

2H200 FA02 GAIO GA23 GA34 GA47 
GA49 GA57 GB12 GB22 GB25 
GB44 HA02 HA28 HA29 HB03 
HB12 JA02 JA29 JC05 JC07 
JC12 JC20 LA24 LB02 LB09 
LB13 NA02 PA04 PAIO PA19 
FBI 3 PB20 PB29 PB39 
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